MAY 1955 TWO SHILLINGS 


Wireless Worl 


Radio - Electronics - Television 


FORTY-FIFTH YEAR OF PUBLICATION 


Wiretess Worip May, 1955 


This low frequency oscillator 
costs only 


1 


(Bench stands 1 gn. extra) 


This reasonably-priced low frequency 

oscillator is extensively used in the aircraft industry 

and elsewhere as a convenient source of signals down to 
1.15 c.p.s. for the testing and calibration of vibration 
recorders, servo systems etc. It is also widely used in 
medical research and clinical work for the calibration of 
biological amplifiers and recorders, and low frequency 


wave analysers. 


Brief Specification: 


FREQUENCY 
TYPE RANGE OUTPUT CONSTRUCTION 


Resistance capacit S cps. to 5,500 Sine wave SO volts 25 its Siandard 19 rack 
with automat«x am peak to peak push mounting but also 
plitude control effec pull, with built-in suitable for bench use 
tive over the whok attenuator Bench stands available 
frequency range 


NOTES. An incremental! switch is fitted. Provision is made for mixing other signals with the output. 


Immediate delivery irom 


EDISWAN 


RADIO DIVISION * THE EDISON SWAN ELECTRIC COMPANY LIMITED 


Member of the A.EJ1, Group of Companies 


155 Charing Cross Road, London, W.C.2. Telephone: Gerrard 8660. Telegrams: Ediswan, Wescent, London 
aP 1M 
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WINDER HOUSE ¢ OCOUGLAS STREET * LONDON 6.W.1 MIE VICtoria 2404—9 


THE AUTOMATIC COIL WINDER & Boorse MENT ©O. LTD. 
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FLAC closed 


... LOUDSPEAKERS 


These loudspeakers have been designed to provide minimum magnetic 
interference together with high acoustic efficiency ELAC Elliptical and 
round loudspeakers are used in most of the leading Television and 


Radio receivers. 


PRICES INCLUDING P.T. FOR LOUDSPEAKERS LESS TRANSFORMER AS FROM NOV. Ist, 1954. 


aad 4 Fiux 6,500 Flux 6,500 
| 21/10 21,10 
Elliptical Gauss Gauss 


34 Flux 6,500 F Flux 7,500 
: 19 10 29 | 


Gauss } Gauss 


Fiux 6,500 5 Fl 7,500 
| 206 x 34/4 


Gauss Gauss 


ELECTRO ACOUSTIC INDUSTRIES LTD. 


Stamford Works, Broad Lane, Tottenham, N.15 
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DG 16-21 


FORA SCAN RADAR 
AND INSTRUMENT 
APPLICATIONS 


eee easily Stacked 


~ 
ee 


screen of the DGI16-21 cathode ray tube is a ) a. for multiple trace 
rectangle measuring 54 x 14 inches —the logical shape 
for radar ‘A’ scan and many instrument applications. s . 
A number of these tubes can be stacked Scaiaily to ‘destcmdl comparison 
provide multiple displays within a confined space . . 
they are the answer to those problems in design where 
circular tubes make equipments excessively bulky. 


Deflection : Electrostatic, TYPICAL OPERATING CONDITIONS 
symetric or assymetric. 


Vi, : 6.3 volts 


Ih : 0.3 amp epee 600 to | 
] 
Base : BI4A 5, v | 


V V Deflection Sensitivity 
a2 al “ 
Ss S 


—25 to x y 
7oov | |800V ~70V 0.19mm/V 0.21mm/V 


| Vv 


The DG/6-2! has a green luminescent medium persistence screen. Versions with other screens are contemplated and your comments are invited 


‘Mullard, 


MULLARD LTO COMMUNICATIONS & INDUSTRIAL VALVE DEPT. CENTURY HOUSE, SHAFTESBURY AVENUE, LONDON, W.C2 
MvVT 173 
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They say 
we make a perfect 
pair... 


lo be exact, this is the 12 pin 

version of the Multi-Way Plug and 

Socket range, which covers 4, 8, 12, 20 

and 28 ways. ‘The range features un- 

usually low insertion pressures, and 

embodies considerable experience in 

meeting humid conditions. Designed to 

ll t overcome as far as possible the difficulties 
exce en encountered when using this type of 
- connector in rack mounting applications, 

. they have greater latitude in matching up 
connections than any comparable product, and are 
in use throughout the world in Radio, 

Television and Telecommunications 

equipment by such renowned firms as:— 

Messrs. Marconi’s Wireless Telegraph Co. 


Ltd., The English Electric Co. Ltd. and 
Messrs. Standard Telephones & Cables Ltd. 


Aji.0O § A.R.B—- APPROVED 


POWER CONTROLS 


on 


EXNING 8D.. NEWMARKET PHONE: NEW 3/61/23 


Deailersmps m 


rim 


md 


Response 
is not all 
the story 


several of the 
ipal towns are still open 


upplications are invited. 
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Tee FERROGRAPH was the first portable Tape Recorder to be 
designed and wholly manufactured in Britain. To-day the 
bewildered buyer may well hesitate when confronted with a 
choice of so many makes offered. But if he is serious — and 
not lightly choosing something for his casual enjoyment — he 
would do well to ponder the following fact. 

Frequency response is often popularly quoted in advertisements 
a8 §0-12,000 c.p.s. This, of itself, means nothing in evaluating the 
excellence or otherwise of a recorder. Two other interdependent 
factors must be regarded, viz.—signal/noise ratio and distortion, 
if the true worth of the instrument is to be gauged. 

Furthermore, the limits in which the response is held must be 
given or the statement is again valueless. The Ferrograph frequency 
response is guaranteed to be within +3 db up to 10,000 c.p.s. at 
74 i.p.s., although the response does, of course, extend much 
beyond this. 

No exaggerated claims are made for the Ferrograph since its 
established reputation makes such claims unnecessary. Simple 
conservatism has always been a feature of Ferrograph publications 
and advertisements, and experience has shown the discerning user 
prefers it that way. 


MODEL 2A/N 
33 and 7} i.p.s 
76 gns. 


MODEL 2A/NH 
74 and 15 ips 
86 gns. 


errograp 


BRIEF SPECIFICATION 


Twin Track (to 
International standards) 
Playing British and American 

pre-recorded tapes 

Playing Time with 
790 ft. Reel 
45 minutes per track at 
7} i.p.s. (otherspeeds prorata) 
Quick Rewind 
in less than 60 seconds 


Signal Level Meter 
giving positive reading 
Frequency Response 
3 db 50/10,000 c.p.s. at 
74 \.p.s. 
“Wow” and Flutter 
Less than 0.2%, at 7} i.p.s 


Signal to Noise Ratio 
Better than 50 db, 200/12,000 
c.p.s. Unweighted, including 

hum, 45 db 


Longterm Speed Stability 
Less than «5°, variation 


Output Power 
24 watts into 15 ohms 


WRIGHT & WEAIRE LTD 


SLOANE STREET LONDON 


swi 


Tel: SLOane 2214/5 & 1510 


NORTHERN 
RADIO SHOW 


The World's finest record 
playing equipment will 
be exhibited in full on 

STAND 


record playing units 


THE GARRARD ENGINEERING AND MANUFACTURING CO. LTD. ARMA 
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Build this 2 8 geal a 
QUALITY he ) Fry, . : — 
LOW COST ak ~sy 
AMPLIFIER 


*% Circuit designed by 


Mullard research engineers. 


va Here’s an entirely new amplifier circuit which brings 
*% Specified components 


available from most high quality sound reproduction within the reach of 
radio dealers. thousands more enthusiasts. It has been designed 
by Mullard research engineers with 


special regard for easy construction 
d 
and low cost. Full details of the circuit are included in the 2s. 6d. book 


. ** @uas,, 
AMPLitiGp 
Cincuyy 


which is obtainable from radio dealers, or direct from Mullard Ltd 


Valve Sales Department—2s. 10d. post free. Get your copy now. 


EASY TO BUILD GOOD TRANSIENT | LOW OUTPUT LOW HUM 
AT LOW COST RESPONSE RESISTANCE AND NOISE 


NEGLIGIBLE | DESIGNED ROUND UNIFORM 
DISTORTION AT | FIVE MULLARD MASTER VALVES FREQUENCY 
ALL OUTPUT | EF86 ECC83 2x EL84 RESPONSE IN 
LEVELS | GZ30 or E280 |B AUDIBLE RANGE 


‘Mullard, 


(Gutta) 


MULLARD LTD., CENTURY HOUSE, SHAFTESBURY AVENUE, LONDON, W.C.2 


Mvm 3086 
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An inexpensive twin unit 


GH FIDELITY 


om CROSSOVER SYSTEM 


AXIOM 101, 5 watts 
brequency coverage 40/15,000 « ps 
Fundamental Resonanes .+» 65 eps 
Flux density 13,500 gauss 
Nett Weight 4} Ib 
Price £6 12 1 (inc. Tax) 


AUDIOM 60 BASS, 15 watts 
Fundamental Resonance $5, 55 or 75 e.p.s 
Flux density 14,000 gauss 
Nett weight 2 tb. 3 oz 
Price £8 12/6 (Tax Free) 


4.50 mH CHOKES, Type “1005,” price 37/- pair 


We shall be pleased to forward full 


details of this crossover system on request 


AUDIOM 60 BASS 


4 
Goodmans LOUDSPEAKERS WITH A MESSAGE OF PERFECTION 


PCr eee 2 cee 
i lo: GOODMANS INDUSTRIES LTD j 
POST THE COUPON (or details of the Axiom 


101, Audiom 60, and our other High Fidelity Loud 


AXIOM WORKS WEMBLEY, MIDDX i 
speakers, details of crossover systems, bass reflex 


GOODMANS INDUSTRIES LTD. “s 


AXIOM WORKS WEMBLEY MIDOX WEMBLEY 120 


Addre 


chambers, ete ; 


U.S.A AG _NTS§ ROCKBAR CORPORATION INC v ¥ 5,55 Pleas le im toe apital 
v ane wri h fals 
215, Ease 37th Sereet New York 16 — 
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THE ASTONISHING ACHIEVEMENTS 
OF PLASTICS IN INDUSTRY 


Plastics in electricity, in textiles, transport, 
commerce and cars, and a host of new fields 


Learn what plastics can do for you in your business 

by visiting the 3rd British Plastics Exhibition and Convention— 
at Olympia, London, from June 1-11. 

There you will see, in colourful and all-embracing array, 
everything the British plastics industry has to offer—the latest 
materials, machines and moulding presses—the 


whole range of finished articles from curtains to car bodies. 


Fr 


BRITISH PLASTICS EXHIBITION &CONVENTION 


This will be the biggest, the most comprehensive, yp oN 


the most valuable Exhibition of British plastics ever staged | | 9 5 5 
A Convention, held simultaneously, provides for a 0 L y M P | A 
discussion on technical advances throughout this ever-growing 
industry. This is an Exhibition you MUST see. Mail L 0 N D 0 N 


the enquiry form to-day for full information and free season ticket. JU N E 1 ‘ 1 1 


The biggest and most practical 
exhibition of British plastics ever presented. 
Plan your visit NOW! 


Exhibition staged every second year by the journa! “BRITISH PLASTICS” 


MAIL THIS TO-DAY! 


TO 
EXHIBITION MANAGER 
BRITISH PLASTICS 
DORSET HOUSE 
STAMFORD STREET 


LONDON, 8.E.1 


Please send me the 1955 Exhibition Brochure, Convention details, free season ticket, etc 


DATE 


Wirecess Worip May, 1955 


TRANSFORMER PROBLEMS WE HAVE TO SOLVE 


are YOUR Saieguard 


UUDIDILIESTEX. 
Phere, < ee Al Is ‘ ie) ees 
—N RANSFORMERS LTD —E_ 


—_—_—_—— —— 
The Electronics Division of Gresham Transformers 
Ltd., offers a choice of transformers and chokes which 
are not only made to the highest standards of quality, 
but have been independently tested and awarded — 


CERTIFICATES OF APPROVAL FOR JOINT SERVICE USE 


HANWORTH M 


May, 


1955 
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We've put out 


the flags for your 


BIF of 1955 


British industry has good reason to put out the 
flags. Controls have disappeared. The challenge 
of foreign competition is being vigorously met. 
There is once again a healthy home trade. 

The BIF of 1955 is one aspect of the new 


confident outlook of British industry. 


Go to it... 


Just once a year British industry goes on display. 
You have this one chance of doing business in 
ideal conditions. 

In an hour or two you can compare all the work 
of many different industries. You can see for 
yourself which new developments are likely to 
affect your business. You can discuss your needs 
with manufacturers who want to help you. 


These are the opportunities that only the BIF provides. 


BRITISH INDUSTRIES FAIR 


Open 9.30 a.m, to 6.0 p.m. daily except Sunday, 8th May. 
Public admitted daily after 2 p.m. (all day Saturday). 
Olympia only open until 9.0 p.m. Friday, 6th May 

and Wednesday, 11th May. 
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VALVE 
VOLTMETERS 


Millivoltmeter Type 784 


(Wide-band Amplifier and 


Oscilloscope Pre-Amplifier) 


@ Frequency range rom 30 c/s to 10 Me/s 

@ Voltage ranges 0-10, 0-100, 0-1,000 millivolts 
@ Excellent Stability 

@ Can be used as an amplifier up to 15 Me/s 
@ Quick delivery. Price £75 


@ Frequency range from 30 c/s to 200 Me/s 
@ Balanced, unbalanced and differential inputs 
@ Measures both positive and negative D.C. voltages 


@ 0-1.5, 0-5, 0-15, 0-50, 0-150 volts A.C. 0-5, 0-50, 
0-500 volts D.C. 


@ Six resistance ranges reading up to 100 megohms 
@ Balanced circuitry ensures exceptional stability 
@ Very low probe input capacity 

@ immediate delivery. Price £50. 


Full details of these or any other Airmec instruments will be forwarded gladly upon request 


AIRMEC HIGH WYCOMBE BUCKINGHAMSHIRE ENGLAND 
L 


oS i ie ae ae Telephone; High Wycombe 2060 Cables: Airmec, High Wycombe 
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THORN GONTRIBUTIONS TO 


Space & weight savings 


IN EQUIPMENT DESIGN 


i @ 


ATLAS MIDGET PANEL BULB Overall 


length: 14.6 mm. Bulb diameter: 6.3 mm. Rating : 28v., 
1 watt, 0.04 amp. Also available in 12v., 6v. R.A.E. and 
S.R.D.E. type approval. Flanged cap and single centre 
contact for easy replacement 


9: 


DIMMER TYPE INDICATOR TYPS 


The need for saving space and weight in modern 
electronic and panel control equipment is an 
ever present problem. The Atlas Midget panel 
bulb was designed with these difficulties part 

icularly in mind. Tiny in size, simply and 
robustly constructed, its success is confirmed 
by typeapproval fromthe R.A.E., Farnborough, 
and 8.R.D.E., Christchurch. 

The development of the Atlas Midget panel 
bulb made possible the production of the Thorn 
Miniature Sealed Panel Lampholder, which 
has been developed specifically for the Armed 
Services. It is available with dimmer or in- 
dicator cap, and will withstand conditions of 
constant vibration and shock. 

Brief details are given below, but further 
enquiries are invited. 


THORN MINIATURE SEALED PANEL 
LAMP HOLDERS Overall length including 


contacts: 1.43 ins. Dia.: .76". Weights: with Indicator 
Cap 0.276 ozs., with Dimmer Cap 0.644 ozs. Conform 
to Radio Components Specs. (Prov.) 201, Humidity 
Class. H.1. Temperature category 40/100 (-40°C, to 
100°C.). Pressure sealed to 20 lbs./square inch, 

Completely weatherproof and will withstand con- 
ditions of constant vibration and shock. Rota- 
tion of the dimmer ‘cap controls the light output 
from bright to dim by means of an internal metal 
shutter. Developed originally for A.F.V.’s, Thorn 
Miniature Sealed Lampholders have many other 
obvious applications 

The holders are tmesulated from the panel which 
can vary from gy" to }° thick, Thicker panels may 
be counterbored. Single hole mounting facilitates 
fitting. Rotation is prevented by flats on the body. 
The lamp can be replaced without breaking seals, 
by unscrewing cap 


THORN ELECTRICAL INDUSTRIES LTD 


AIRCRAFT COMPONENTS DIVISION 


105-109 JUDD STREET, LONDON, W.C.1 
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ae 
spaere™ 


variable 


Impedances 


When a designer contemplates the input stage from a gramophone pickup he can 
(a) amplify and then compensate, (b) compensate before amplification, (c) com- 
pensate over the first stage by feedback 

No single method is acceptable over a wide range of impedances if the requirement 
is low distortion and low noise. His choice and the circuit impedances used will 
depend upon the output level of the pickup, its source impedance, its load impedance 
and its characteristic 

In the QUAD 11, the first stage circuit connections and their impedances are 
contained within a detachable plug unit. A range of units covers optimum design 


requirements for all types of pickups 


_ eae hoi 


ONLY THE QUAD 11 GIVES PERFECT MATCHING AND OPTIMUM 


INPUT CIRCUIT ARRANGEMENTS. ONE OF THE REASONS WHY THE 
QUAD |1 GIVES THE CLOSEST APPROACH TO THE ORIGINAL SOUND 


The Acoustical 
Manufacturing Co. Ltd 
Huntingdon, England 


SER SEHR EE SEE EREREEEL 


May, 


1955 
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—=RELAYS= ~ 


HERMETICAL 


SEALED 
SERIES 595 H 


This is a hermetically sealed version 
of our series 595 Relay, which is 
already well known to the aircraft 


industry 

The armature design reduces the 
effects of shook, vibration and accel- 
eration ; a spring type armature hinge 
eliminates backlash, friction and risk 
of displacement. 


SERIES 


In all standard voltages 
up to 110 V. D.C. Work- 
ing range between plus 
10% and minus 20% of 
rating. 

CONTACT COMBINA- 
TIONS: up to 2 pole 
changeover. 

BASE: International octal. 

WEIGHT: 34 ozs. 

DIMENSIONS : 

Diameter—| 4” overall. 
Height — 23” overall. 


SERIES 595 


MAGNETIC DEVICES LTD 


NEWMARKET 


Wiretess Worip May, 195 
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MODEL L.! 


Operating in the decimetre wave region, 


this Signal Generator has been 
designed to meet the increasing requirements of the 
development laboratory at Ultra High Frequenc ies. 
Besides a wide frequency range and reliable 
attenuator system, provision 1s made in the L.1 for 
both internal and external sinewave and pulse modu- 
lation. Full technical details are available on re quest. 


Write for Folder W.as 


AWE 


U.H.F. SIGNAL GENERATOR 
Nett price in U.K. £375 


ADVANCE COMPONENTS LTD., MARLOWE ROAD, WALTHAMSTOW, LONDON, €.17 
Telephone : LARkswood 4366/7/8 


+ _~—-<—- —«- <<< 
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Tested Tried 


and Proven 


Our PERSONAL CREDIT PLAN is used by all discerning and careful 
buyersit provides easy repayment terms coupled with very low 
deposits and low service charges. We are authorised Distributors 
for most high grade Electronic Equipments, and we detail below a 
selection of merchandise available. If your particular requirement 
is not mentioned, please let us know and we will quote details by return. 
Send your deposit with your order, allowing sufficient for carriage 
and packing extra, in order to secure your needs. Please specify over 
what period, up to a maximum of 18 months, you wish to repay, and 
the necessary forms will be sent to you immediately. 


AMPLIFIERS AND TONE CONTROLS Cath Price yoo! TEST EQUIPMENT 
I Or 228 7 ( 

#12 12 

£16 16 

£28 
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CATHODE RAY TUBES 
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type 100 
for 7, 8, 40 and Heavy Dut 
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Tester 
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CONVERTERS DC AC 
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GRAMOPHONE UNITS 
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LOUDSPEAKERS 
le W154 RECORD PLAYERS 
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PICK-UPS 
Ronet Mi 
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MICROPHONES 
| OR ft } 


Bea- case 


HiM | 
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TAPE RECORDERS AND DECKS 
Editor 
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RADIO CHASSIS AND TUNERS 
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. «a MAIL ORDER SUPPLY CO. 


The Radio Centre 
33 Tottenham Court Road «- London - W.! - Tel: MUS 6667 
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se 5 RRO maim. LOW COST—SMALL SIZE 
LOW BATTERY DRAIN 
MOBILE RADIO TELEPHONE 


* 
oo 


On airfields, in dockyards, in civil 


© 


. ; , engineering and industry, operations reach 
lichen alt teriaaa| 
7 
© 


their peak of speed and efficiency with the 


Pye “Reporter”. All mobile personnel over a 


* 
e* 


wide area can be contacted instantly through 


this compact and economical equipment which 

is quickly fitted to any vehicle. Control is 

simpler and swifter because wasted time and 

misunderstandings are eliminated. The Reporter 

enables four vehicles to do the work of five. 

Pye Telecommunications are the largest 

: eae '» suppliers of commercial 2-way radio in 
+ . 

Europe and supply over 75% of British 

requirements. 
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Telecommunications 


CAMBRIDGE 4 “ ENGLAND 


Pye (New Zealand) Led Pye Canada Ltd Pye-Electronic Pry., Led Pye (ireland), Led 
Auckland C.!., New Zealand Ajax, Canada Melbourne, Australia Dublin, Eire 


Pye Radio & Television (Pty.) Led Pye Limited Pye Limited Pye Corporation of America 
Johannesburg Mexico City Tucuman 829 Sth Avenue Building 
South Africa Buenos Aires | 200, Sth Avenue, New York 


PYE LIMITED CAMBRIDGE .. ENGLAND ———— 
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Wha tever the oe 


Choose— 


A NEW 


LOW COST HIGH QUALITY 
MAGNETIC RECORDING PAPER BASED TAPE 


@ MANUFACTURED BY ONE OF THE COUNTRY’S 
LEADING POWDER METALLURGICAI 
LABORATORIES 


MIRROR SMOOTH FINISH DESIGNED TO 
REDUCE FRICTION AND WEAR ON HEADS 


EMBODYING QUALITIES FOUND IN THE MORI 
EXPENSIVE TAPES 


@ 7 DIA. IMPROVED UNIVERSAL SPOOL CON. 
TAINING 1,200 FEET 


@ LET THIS NEW TAPE “SPEAK FOR ITSELF” 


_ DICT yowitrH PUL 
RETAIL PRICE £1 (TRADE DISCOUNT 
Enquiries to‘— 


SALFORD ELECTRICAL INSTRUMENTS LTD 


PEEL WORKS °- SILK STREET + SALFORD 3 + LANCS 
LONDON OFFICE : MAGNET HOUSE + KINGSWAY -WC 2 ° 7) Jemo'e Bor 4 669 


A Subsidiary of THE GENERAL ELECTRIC COMPANY LID OF ENGLAND 
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Generel H.1. rectitiers 


from 125V 30mA 
to 250V 300mA 


Specially designed for use in domestic Radio & Television 
receivers, these miniature rectifier stacks have an established 
position with manufacturers to whom reliability, small 
dimensions and low costs are important 


FEATURES 


wi . 

sd a 2 @ Withstand overloads such as 
charging current of de-formed 

@ Unlimited instantaneous overload electrolytic capacitors 

@ No limit to size of reservoir © (ow heat dissipation 

capacitor 

@ Practically indestructibie in 


@ Simple mounting—no valve holder 
service 


@ Simple wiring—two connectors 
only 


@ Small size . . . low weight 


@ wow -os 
& 


SELENIUM 


RECTIFIERS 


Standard Telephones and Cables Limited 


Registered Office naught House, Aldwych, London, W.C.2 


RECTIFIER DIVISION: Edinburgh Way, Harlow, Essex. Telephone: Harlow 2681! 
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rt played by GOODMANS in VIBRATION INVESTIGATION 


Ir is acknowledged that vibration causes metal fatigue 
Authoritative opinion is divided as regards the prects 
investigating approach to fatigue failure -_ 

whether the frequency of reversals should be high 


low, and the amplitude large or small 


cover the critical failure point 

n Generators do just that For certain 

the standard range of models can be applied 
N. Curve Should this range not offer a solutior 


r or method of investigatior 1 modified 


lesign and production o 
Industry ind w« ome cnquiri¢ 


rticular « nphasi on fatigue testing pro 


Vv ! B R A Tl oO N The present Goodmans range of Vibrator: 
extends from a model developing W0\b to a 


GENERATORS 


midget with a force output of approximately 
2 Ib 
Full details on request to “ Vibrator Dept. W”’ 


GOODMANS INDUSTRIES LTD., AXIOM WORKS, WEMBLEY, MIDDX Telephone : WEMbley 1200 (8 lines) 
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5-MEGACYCLE OSCILLOSCOPE 


joins the Tektronix 
Type 530 Series 


free 232 


the most 


Versatile oscilloscope 
in its class! 


This new oscilloscope offers the advantages of all 
six Type 53 Plug-In Units now available — plus 
those yet to come. Only the wide-band units are lim- 
ited by its de-to-5 mc response, Wide sweep range 
(0.2 ysec/cm to 12 sec/cm) and 4-kv accelerating 
potential complement the signal-handling versatil- 
ity of the Type 532... resulting in performance 
characteristics desirable for a great many laboratory 
applications 

Extra dependability is designed into the Type $32, 
mainly through circuit simplicity and conservative 
tube loading. Yet it retains all the precision and sta- 
bility you've come to expect in Tektronix oscillo- 
scopes. It is an instrument that will give lasting sat- 
isfaction in all applications within its capabilities. 


BASIC CHARACTERISTICS 


Wide Sweep Range 

21 calibrated sweeps from 1 
psec/em to 5 sec/cm, accurate 
within 3%. 5-x magnifier, ac- 
curate and valid on all sweep 
speeds, extends calibrated 
range to 0.2 wsec/em. Full 
range-—0.2 psec/cem to 12 
sec/cm, continuously variable. 
DC-Coupled Output 
Amplifier 

Less thon 3 db down at 5 me. 
Adjusted for optimum transient 
response with wide-band units 
plugged in 

Advanced Cathode-Ray 
Tube 

Tektronix 5” flat-faced preci- 
sion crt with 4-kv accelerating 
potential provides 8 centi- 


meters of linear vertical de- 
flection 

Sensitive Horizontal 
Amplifier 

0.2 ¥/cm to 20 v/em sensitivity. 
Versatile Triggering 

Internal or external, with am- 
plitude level selection or avio- 
matic triggering. 

Accurate Amplitude 
Calibrator 

Squore wave, 0.2 mv to 100 v 
in 18 steps, accurate within 3%. 
DC-Coupled Unblanking 


Vertical Beam Position 
Indicators 

Electronic Voltage 
Regulation 


TYPE 532-—— $825.00 plus price of desired plug-in units 
Prices f.0.b. Portland (Beaverton), Oregon 


HEDIS 


TYPE 530 —Differential-input high-gain unit. DC to 350 
ke at 1 mv/em; passband increasing to 2 mc of 50 mv/cm 


-«+»$145.00 


ee) 


Vertical Characteristics 
of the Type 532 
with these 
Plug-in Units 


Full range —1 mv/cm to 125 v/em 


TYPE 538 — Low-level differenticl-input unit. 50 micro 
volt/em to 10 millivolt/cm, colibroted. Passband 0.06 
cycles to 60 kc. Maximum combined noise and hum, 7 wy 


. $165.00 


TYPE 53G—Differential wide-band unit. DC to 5 mc, 0.07 

psec visetime. 0.05 v/cm to 20 v/cm calibrated, with 

seporate attenuators for both inputs. Better than 

TYPE 53A—DC to 5 me, 0.07-pusec risetime, Sensitivity 100-to-1 common-mode rejection for the entire 
passband eevee e $175.00 


rms, with input grids grounded 


0.05 v/em to 50 v/em, ac or dc, continuously voriable, 
with 9 calibrated steps from 0.05 v/em to 20 v/em, $85.00 


REPRESENTED IN LONDON &6Y 
LIVINGSTON LABORATORIES LTD 
ARChway 625! 


Tektronix, Inc. 


$275.00 P. O. BOX 8310, PORTLAND 7, OREGON, U. 5S. A. 
CYpress 2-261! «+ Cable: TEKTRONIX 


TYPE 538 — Same os Type 53A with additional calibrated 
$125.00 


TYPE $3€—Dvol-Trace Unit. Two identical amplifier chan 
nels, dc to 5 me, 0.05 v/em to 50 v/em. Electronic switch 
ing triggered by oscilloscope sweep...or free running at 


ebev! 100 ke 


oc-sensitivity to 5 mv/em 
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Simon is Cound recording 


When you listen to a Simon Portable you re hearing Sound Recording at its lively 
best. Ask your dealer for a demonstration. ‘Try its simple controls, Hear its faultless 
reproduction of speech and music—remember that for P.A. or record reproduction you 
can use the high quality amplifier independently of the recorder 


The SP/l is precision built to top standards. Ali electronic 


components are of the highest quality. mechanical pa 
THE ONLY porTABLE RECORDER oe et ee ee Se 


: are plated 
with a 10-watt High Fidelity push-pul- amplifier, with less 
than 1% distortion at full output incorporating Bass and 
Treble tone controls _— Fast rewind and wind-on. . Monomaster Finger-tip control 
Servo self- brak 2-st ; 
THE ONLY porTABLE RECORDER «a 
: full speed te Three motor drive. 


which becomes at the turn of a switch a 
Tape Recorder *% 1|0 watts push-pull output 


Record Player - » : 
10-watt P.A. Amplifier ey / | % Simple loading 


= FTTITIY PORTABLE TAPE RECORDER MODEL SP/1 79 GNS. 


DELIVERY EX-STOCK 
HP. FACIUTIES WITH PLEASUR: 


Ask for ilustrated literature on information Sheet 11/6. 


SIMON SOUND SERVICE LTD. om °° eee iam (Sinn 
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la =RELAYS= ~\ 


AMERICAN 
RELAYS 


FOR 
OFFSHORE 


CONTRACTS 


We are already tooled to manufacture 

many types of these relays, and through 

our association with the Guardian 

Electric Manufacturing Company of 

Chicago, we have access to full inform- 
ation on other types. 


ENQUIRIES ARE INVITED. 


TELEPHONE: NEWMARKET 3181-2-3 TELEGRAMS: MAGNETIC, NEWMARKET 


MAGNETIC DEVICES LTD 


EXNING ROAD, NEWMARKET 


Wiretess Wor 


Cast in ARALDITE 


his component is a part of the ‘Agglumetron’* oil treatment 
hamber. It was cast in ‘Araldite’ because :— 
An outstanding electrical insulator was needed 
It had also to be oil-resistant 
It was important that it should lend itself readily 
to casting and machining. 
Araldite’ as a casting and as a bonding resin is used 
in many components of the ‘Agglometron’. Its 
electrical and mechanical properties, its exceptional 
adhesion to metals and ceramics, its resistance to 
high temperatures, humidity and corrosive 
agents suggest other uses in which the execu- 
tion of new designs can be made practicable 
and the production of electrical compo- 
nents greatly simplified. May we send 
you full descriptive literature ? 


avs An electrical dev 
GEV vy Mr 01} 
Messrs. Menrow Ltd 
company of J. & | 
for agglomerating 

in circulating oil 

The name 

tered trade mark 
treatment chamber in 


plant and is covert 


THESE ARE THE NEW EPOXIES! 
‘Araldite’ (regd.) epoxy resin e obtainable in the following forr 
@ Hot and 1 sett 
@ Casting Resins f 
@ Surface C 


t other materia! 
hemical engin 


for the fj 


A ra ] d 1 epoxy casting resins 


fraldite is a Registered Trade Name 


Aero Research Limited, 


AP 264-105 


MANUFACTURERS OF 
PUSH BUTTON SWITCHES 

STABILITY CARBON RESISTORS 
POTENTIOMETERS 


Wimetess Woritp 


Leaflets supplementary 
to main catalogue available 


HIGH STABILITY CARBON RESISTORS 
INSTRUMENT “TYPE M’ 

PAINTON WINKLER SWITCH 

PUSH BUTTON SWITCHES 
EDGEWISE MINIATURE FADER 
TOGGLE SWITCHES 6 AMP, RANGE 
METLOHM’ METAL FILM RESISTORS 


CO-AXIAL/MULTI CONTACT 
PLUG AND SOCKET 


CONTACT MAINTENANCE 
THE ‘BEMBRIDGE SERIES’ KNOBS 


rf 


Ly py bppotnlment lo lhe . Rp, tofesstonal Engineer 


TECHNICAL 
INFORMATION SERVICE 


As our new components pass 
through final test and are put 
into production, supplementary 
technical leaflets are printed and 
mailed to Painton customers, so 
that they may be fully informed 
about all Painton Components. 

if you are not already receiving 
this service will you kindly write 
to us, giving particulars of your 
Department and Company, and 
the person or persons to whom 
you would like this mailing 
directed. The literature you 
request will be despatched by 
return. 


PAINTON 


De thamplon Ong land 


ATTENVATORS ANDO FADERS 
FIXED AND ADJUSTABLE WIREWOUND RESISTORS 

“METLOHM” STABILITY RESISTORS 
MIDGET A.F. CHOKES 


STUD SwiTCHes TOGGLE SWITCHES 
HIGH 
WIREWOUND 


KNOBS, DIALS & POINTERS TERMINALS 


PLUGS AND SOCKETS 


May, 1955 
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THYRATRONS 


for Industrial Purposes 


XENON-FILLED TRIODES 
These valves are suitable for a wide variety of control appli- 
cations. The inert gas filling ensures stable operation over a 


wide range of ambient temperatures. 


HYDROGEN-FILLED PULSE 
MODULATOR TRIODES 
Designed to discharge pulse-forming networks 
in high power, high voltage pulse generators. 
Short deionization time and low time jitter 
provide for precise triggering at high repetition 


frequencies. 


Technical data sheets are available on request. 


. ae Max Filament 


“ | Dimensions | or Heater 


Peak- 
Inverse Voltage 
Volts 
Level (a 


(Volts 
Peak Power 


Drop (Volts 


Max. 
Approx. Tube 


Forward Voltage 


19 ‘ 24 : .02 1! 
57 ' ; 300 ( 7 0.46 II _ 

97 f 16,000 16,000 200 e) 100(b) | 2.0 x 10* 
65 16,000 16,000 324 .2 100(b) | 3.2 x 10° 


65 , 8,000 $,000 ) 100(b) 2.0 x 10” 


40 t 25 3,000 3,000 0.045 | 100(b) | 0.3 x 10° 


Xe — Xenon H Hydrogen 
a) — Product of Peak forward Voltage, Peak Current and pulse repetition frequency. 
(b) — Under conditions of pulse operation. 


ENGLISH ELECTRIC 


Waterhouse Lane, Chelmsford 


ENGLISH ELECTRIC VALVE CO. LTD. Telephone: Chelmsford 3491 


APMO/LI 


Wiretess Wor_p 


f 
NO INTERACTION 


Identical Lin pli fie rs 
20 mV /em at 4 Me/s 


dual-trace oscilloscope 


B y M U L L A R D After considerable research and development Mullara 


introduce the L.101 oscilloscope—a well-engineered and 
reliable instrument with dual trace facilities, and accurate 
time and voltage calibrat 

Two separate amplifiers and speed electronic switch 
operating during the fly-back cycle are used to display two 
input ignals on a conventional cathode ray tube. This 
arrangement provides a complete uninterrupted sweep on 
each channel alternately, ar mnsures freedom from inter- 


action between the two amplifier channels 


The two amplifiers ar lentical and have a constant band- 
width of 4 Mé irre ive of sensitivity. They are 
aligned for good transient response and have a rise time of 
0O.lusec. Each amplifier has a maximum sensitivity of 20 mV 
peak-to-peak/centimetre 

A Miller time base is employed, which may be free-running, 
synchronised or trig: Its velocity is continuously 
variable between 0.ly com and 10msec/cm. Both time and 
voltage may be measured by the nul method and a well- 


regulated power supply pr rves calibration accuracy. 


Further information on the operation and performance of 
this new oscillosc« al other Mullard instruments is 


readily obtainable fro he address below 


Mullard &. 


wr 


SPECIALIGED ELECTRONIC EQUIPMENT CENTURY HOt 


MULLARD LIMITED EQUIPMENT DIVISION 


‘= *« SHAPTESBURY AVENUE LONDON 
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MINIATURIZATION 
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INCHES 1 


+—— 


4 
Tiny valves and transistors demand tiny components to accompany them 
television for Bands III and IV, Band II Radio, computors, industrial electronics or test gear, these 
omponents will undoubtedly interest you. Deserving of special mention are the tiny BTS type 
\-W. resistor measuring only { 4” and the type 400 metallised paper capacitor in its 
melt-proof cover. For those of you concerned with tropicalization, BTS, BIB 
and BWF2 resistors, YN-potentiometers and metal ‘ minicap ’ capacitors 
will be of special interest. To those of you engaged on 
Government contracts we should like to mention 


; 
+ 
, 


+ + 


that the metal *‘ minicap’ capacitor and the type 
BTS and BTB resistors are type-a proved 
Send for samples and catalogues by 
dropping us a line on your com 
pany’s letter-heading 


DUB TAE 


DUBILIER CONDENSER CO. (1915) LTO... OUCON WORKS, VICTORIA ROAD, NORTH ACTON, LONDON, W) 
Telephone: ACOrn 2241. Telegrams: Hivoitcon, Wesphone, London. Marconi int. Code. 


ON 45 


30 
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REAL HIGH FIDELITY at modest cost... 


®Manufacturer-to-Consumer policy saves you at least one-third cost! 


We are now specialising in the supply of units 
for making up high-fidelity Radic and Record- 
reproducing Equipments for use in the Home, 
emgll Halls, Schools and Gramophone Societies 
a single items for replacing in existing equip- 
ments and radiograms. 

Our Chief Engineer, who is operating a Technical 


Guidance Service, is available daily, includi 

Saturdays, from 10 a.m. to 6 p.m., or will dea 
with enquiries by return of post. Our new illus- 
trated Catalogue and Supplement will be a greet 
boon to those desiring ick euaiier equipment for 
modest expenditure. Send two 2)d. stamps for 
your copy now. It may well save you pounds. 


N 


No. | “ SYMPHONY” AMPLIFIER ic « }-channe 
5S-wact Gram/Radio Amplifier with astonishingly flexible 
tone control You can lift the treble, the bass, or—and 
here is the unique feature—the middie frequencies to 
suit your own ear characteristics and the record or radio 
programme being heard it is thus possible to arrange 
the frequency-response of the amplifier to a curve equal 
and opposite to the resultant curve of the other items in 
the chain so that what finally registers in the brain is as 
per original. This flexibility of control is far more impor- 
tant than mere nominal linear response of the amplifier 
as the pick-up, speaker, etc., are not linear, Independent 
Scratch-Cut is also fitted and special negative-feedback 
circuit employed. The Amplifier can accommodate a wide 
variety of records from old 78's to new L.P.'s. Input is for 
all types of pick-up of 0.1 v. output or more and there is 
full provision (and power) for Radio Tuner. Ic is available 
to match 2/3 or 15 ohms speakers. Price: 10 gms. (carriage 
5/-). Fitted in portable Sceei Cabinet, 35 


extra 


No, 2 SYMPHONY " AMPLIFIER as No. | but with 
10-wate Push-pull triode output and triodes throughout 
Woden mains and output transformers and choke Full 
provision and power for Output tapped 3, 7.5 
and 15 ohms. Competes with the most expensive ampli 
fiers on the market yet costs only 15 gms. (carriage 5/-) 
Ficted in portable Stee! Cabinet 2 gns. extra. 


Tuner 


Teeece 


AMPLIFIERS 
CONTROL. Both the above model Amplifiers are avail 
able with ali controls on a separate Control Panel with up 
to 4 feet flexible cable which simply plugs into the amplifier 
Enables the Amplifier proper to be sat in the bottom of 
@ cabinet whilst the controls are mounted conveniently 


“SYMPHONY ” vith REMOTE 


higher up. Extra cost 2 gre 


**STUDIO SYMPHONY " AMPLIFIERS, Modeis | 
and 2, new models specially designed to get the maximum 
out of the revolutionary new Collaro Studio pick-ups and 
heads type “'P " or Transcription. Specification as per 
our Standard Symphony models but with high-gain 
low-noise, built-in Preamplifier stage separate 
switched correctors for Sed. and L.P. Third position on 
switch provides input matching for Acos and similar output 
pick-ups These remarkable new models thus provide 
all che facilities and matching of our Standard Symphony 
Amplifiers PLUS che specialised Collaro matchings. Send 
for copy of '' The Gramophone review of these instru- 
ments. Price: No. |, 12 gns.; No.2, 17 gms. Carriage 5/- 


with 


CURRENT GARRARD PRODUCTS AVAILABLE FOR 
IMMEDIATE DELIVERY FROM STOCK AT PRESENT. 


MODEL TA i-speed unit, with plug-in turnover 
head Type G.C.2, £10/16)-, or with Acos HGP 33 or 
37 heads, £10/14/-, or with two separate high fidelity 
Acos HGP35 heads, £12/17/- Unit less heads, €B/11/-, 
post 2/6. Heads, 42/3 each, post | 
MODEL TB as above 
heads, B/11/-, post 2/6 
Heads to fit this unit: Decca XMS, 54/6, Decca Crystal, 
33/-, Garrard Standard Magnetic, 28/-, miniature magnetic 
low impedance, 28/-, miniature magnetic high impedance, 
~ Post on heads | Unit can be supplied with any 
combination of above heads and is carefully adjusted for 
stylus pressure on despatch 
MODEL RCEOM, less heads, £15/5/-, with new turnover 
head, €17/9/6, with two separate Acos HGP35 heads 
£19/9/-, carriage 5/- 
COLLARO PICKUPS AND HEADS. Studio Pickup 
Arm, 13/10. Studio Pickup head type °o oF. 
43/0/9. Pickup complete €3/14/7. Studio Transcription 
Pickup Arm with Studio “P"’ head, €4/15/9. Ditto with 
Transcription head, £5/2/5. 
TRANSCRIPTION MOTORS IN STOCK 


COLLARO TRANSCRIPTION MOTOR, Mode! 
2000, Mk. i, £13/9/6. Model 2010, including Transcription 
pickup and PX cartridge, €16/12)- Carriage 5 in 
either case 

NEW CONNOISSEUR variable speed on a 
£25, 15/5. 

GARRARD Mode! 30!, 25/36. 

Cabinets available to house any of the above 
together with pick-up, price €3/7/6. Carriage 5/- 


but with long pickup arm Less 


} speeds 


motors 


SNIP NO, | 
GARRARD LATEST MODEL RCIOM AUTO.- 
CHANGER, Fitted with full-length Pick-up Arm to 
take 3-pin plug-in heads, manufactured end of Oct 
1954. PRICE LESS HEADS, £15/S/-, carriage paid 
These extraordinarily versatile units can be supplied 
ficted with the following combinations of Pickup Heads 
at the following prices 
With two Decca XMS firr Magnetic Heads, £20/15/-, 
With two Decca Crystal Heads, £18/10 
With Decca Crystal for L.P. and Garrard Miniature 
Mag. for Sed. Takes miniature fibre or steel 
needles, £€18/13)-. 
With adaptor and 
£20/5 -. 
With adaptor and one Acos HGP39-! Head for L.P 
and Garrard Miniature Mag. High Impedance for 
miniature fibre or needles, 


two Acos HGP39-| Heads 


steel 


The above combinations of heads are matched for 
output and the stylus pressure is carefully adjusted 
before despatch. Carriage paid 

Above mounted in Portable Cabinet 90/- extra 
IMMEDIATE DELIVERY from STOCK guaranteed. 


* MONARCH ” latest mode', 3 speed AUTO 
CHANGER with ACOS HGP37 head, price €13/10-. 
Carriage 5/-. Leaflet 2)d. Mounted in Portable Cabinet 
70 - extra 

“ SYMPHONY " BASS REFLEX CABINET KITS 
in. high, consist of fully-cut fin. thick inert 
non-resonant patent acoustic board, deflector plate, feic 
all screws, etc., and full instructions, Bir 
85/-; 10in, speaker model, 97/6; I2in. speaker 
£5/7/6. The design is the final result of extensive 
in our own laboratory and is your safeguard of optimum 
acoustic results. Carriage 7/6. Ready built, 10/6 extra 


HIRE PURCHASE cacitities 


NOW AVAILABLE on orders of €15 or 


Send one-third deposit with order, balance over 6 or 
12 monthly instalments 


heavy 


peaker model 
model 
research 


over 


State which required 


NORTHERN RADIO SERVICES 


11, KINGS COLLEGE RD., ADELAIDE RD 
LONDON, N.W.3. Phone : PRimrove 8314 
Tubes: Swiss Cottage and Chalk Farm 
Buses: 2, 13, 31, 113, 187 


“SYMPHONY” BASS 
REFLEX CABINETS, fully 
finished in figured walnut, oak 
or mahogany to our own 
design and to match our 
Console Amplifier Cabinet 
enabling the housing of a whole 
equipment in a two piece suite 
cost 12in. speaker model 
1N/10;-; Win. tl; Bin 
£10;10/-. Carriage according 
to area. The ICin. model is 
ideal for the WB HF 1012 (see 
"The Gramophone’ review 
March) 


TREBLE BAFFLE veneered 
to match, optional extra 50 


CONSOLE AMPLIFIER 
CABINETS (above) 33in 
high, lift-up lid with 
hinge, take Tape Deck, Gram 
Unit or Auto-changer, Ampl 
fier, Pre-Amplifier and Radio 
Feeder Unit finished medium 
wainut veneer De Luxe 
version, price 10 gns. Oak or 
Mahogany veneers 10/- extra 
Special finishes to order 
Carriage according to area, we 
will quote 


piano 
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Northern Radio Services (contp.) 
“SYMPHONY” RADIO FEEDER UNITS 


NO. 1 “SYMPHONY” TUNER. A T.B.F. motel 


valves. 
deep x Gin. high. Power required: 6.5 ¥ 
at 1 amp. and 250/300 vy. at 15 m/a. Price @7-7-0 
Carr. & pkg. 5/- 


NO. 2 “SYMPHONY” SUPERHET TUNER. 

Three wave-bands, advanced circuit, very 

ot valve types, floodlit glass dial with 

mse eacutcheon provided. Suitable for 

with the best amplifiers Overall 
wide x Sjin. high 

on/off/gain, radio 

and tuning Dial 

reading horizontally 

which required) 

mounted at any 

t 1.5 amp. aod 


al 
Price £€11-11-0. 


(etale 


readily 


No. 27. VS “SYMPHONY” SUPERHET TUNER. As No. 2 but 
ncorporating on the wave-change switch an extra position for radio, 
aking two radio positions. One is the standard one with 9 ke 
eparation and the extra one providing virtually T.R.F. band-width and 
juality on local stations. Price £13-13-0. Carr. & pkg. 5 
All above tuners are made to plug in to any of our “ Symphony "' Amplifiers 
a macter of seconds by means of the octal plug fitted at the end of a 
nuiti-cable They are ideal for providing in conjunction with 
ymphony "' Amplifiers, the same high quality on radio as is obtained 
these amplifiers on gramophone, but they are equally suitable for 
with other high fidelity amplifiers, and where the output circuit 
res modification to match a given amplifier this can be carried out 
harge Either of the two Superhet models can be fitted with 
eye tuning indicator for €2-2-0 extra. Furthermore, they can 
with a pre-amplifying stage to match the Decca Magnetic 
Pickups or the Collaro Studio type “'P" pickup head for use with 
amplifiers would not otherwise have enough gain for these 
comparatively low output pickup heads. In these cases, two separate 
correction circuits—one for standard and one for LP as recommended 
by the pickup manufacturers—are incorporated in the radio/gram switch 
Please send for our catalogue giving further details 


thus 


flexible 


requ 
free 
a magi 

be fitted 


which 
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TAPE DECKS AND AMPLIFIERS 


TRUVOX' TAPE DECK MARK Ill. TR2I/U. Latest version to take 
pre-recorded tapes. Price 22 gns. llustrated leaflet 2)d. 

TAPE AMPLIFIER TYPE C, expressly designed by Truvox to work 
perfectly with their Deck, 3 valves plus rectifier and Magic Eye level 
indicator. Price 16 gms. 


NEW MODEL PORTABLE RECORD PLAYERS 


NON-AUTO 
MODEL 
AUTO MODEL 


We are pleased to announce the entry on to the 


market of two 


to 


offered 
single record playing unit AC3/554 and model No, 2 


co 
av 
or 
ca 
Tr 


GOODMANS CORNER CABINETS (right) for 


th 


Messrs 
by Messrs. Goodmans 


ki 


ready built 
16 gnes. 


ac 


Symphony "' Record Players designed 
represent the greatest valve in this line ever 
Mode! No. | contains the Collaro 3-speed 


ntains the Collaro Autochanger RCS4. They are 
ailable with either Type “'O" insert, “'P"’ insert 
transcription insert Prices (in attractive rexine 
se), No. | €10-19-6, No. 2 £14-19-6. Carr. 7/6 


anscription insert 6/9 extra 


150 Mark 2 manufactured by us 
specification and approved 
Height, 44in. Price: complete 
t in plain board with lin. chick felt, 8 gns. Price 
10 gns. Finished in figured walnut 
Other veneers to order Carriage extra 
cording to area 


e AXIOM 
Goodmans 


to 


Jeceecccce, } cocecesos 


GS arpners Radio 


GR GARDNERS RADIO LTD., SOMERFORD, CHRISTCHURCH, Hants. Tel, 102 


There are 399 Standard types 
of ‘SOMERFORD’ Transformers 
and Chokes IN STOCK ..... 


4 
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ANNOUNCEMENT 


FM RECEIVER ALIGNMENT 
GENERATOR MODEL 1324 


his Alignment Generator will be available later 
this year to provide the Service Engineer with a 
compact test set with which all essential align- 
ment procedures on FM Broadcast Receivers 
may be undertaken 


Accurate trimming for correct overall and IF 
response curves is easily carried out and facili- 
ties will be provided for discriminator align- 
ment and checks on its sensitivity and distortion 


Watch for the release date and price 


COSSOR Telecheck and Marker Generator 
Model 1322 | for Bands IL and III 


Model 1322 1 im conjunction with a cathode ray alignment oscillator t to the video carrier to which the 
oscillograph provides equipment for the display, measure- receiver is tuned and the sweep (cither 1 Mc/s. or 10 M« 

ment and correct adjustment of RF and IF response curves of is automatically derived from the time base voltage of th 
television receivers. This entirely new instrument comprises a display oscillograph. The response of the “ strip”’ under test 
swept oscillator covering the Television BANDS I and III to the frequency band applied is then presented on the 
(§-75 Ms and 1 255 Mc/s.) and a frequency marker screen of the cathode ray tube. The RF output of Model 1322 
oscillator so that precise calibration of the oscillograph display is available at 75 ohms and is adjustable from a maximun 
may be made ; accuracy of the frequency of the marker pip of 40 millivolts t minimum of 10 microvolts through 


being verified by reference to an internal crystal. The oarse and fine atten: 
TELECHECK CONVERTER FOR BAND III Modei 1321! 


This adaptor provides owners of Model 1320 “ Telecheck "’ with an exten 

of the frequency range of the original instrument into the BAND 

television channe! Thus, alignment procedures adopted for BAND I 
RF/IF “ strips’ are available also for BAND III receivers. A selection of 
the desired BAND is made by means of a switch. Pattern generator 
facilities for picture time base linearity checks have been retained 
Model 1321 Adaptor is designed for permanent attachment to the standard 
* Telecheck '’ providing a neat, light and compact unit. Mounting is effected 
by four screws and the inter-connecting wiring is carried in a singk 


insulating sleeve 


C () . \\ () R ELECTRONIC INSTRUMENTS 


Write for illustrated leaflets about both these instruments : 
COSSOR INSTRUMENTS LIMITED Dept l HIGHBURY GROVE LONDON 


Telephon iNonbury 1234 i lin Telegrams: Conor. Norphone 1 ables: Cossor 
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ACCLAIMED 


HIGH 
FIDELITY 


Tape Recorder 


Meticulously recording every tonal facet with 
complete mastery, the ‘‘ Concertone '' tape recorder will give 


48 GNS COMPLETE | you the ultimate listening pleasure that comes from superb 
music faultlessly recorded and reproduced. 


The ** Concertone "' will re-create, in the home 
the true image of the original performance. Whether it be 
Solo Violin, or Oboe, or a Full Organ with its demanding 
power and range, the ‘‘ Concertone "* with its wide frequency 
response, and extended dynamic range, will satisfy the con 
noisseur of fine music. 

THERE ARE ACCREDITED DEALERS 'N Simple, absolutely reliable, rugged, compact 
MOST OF THE PRINCIPAL TOWNS lightweight, and easily portable, the ‘‘ Concertone "’ will 
THROUGHOUT THE COUNTRY WHO wherever there are sounds to be recorded, serve faithfully, 
WILL BE PLEASED TO DEMONSTRATE earning, justly, unqualified praise for its faultless performance 
THIS EXCEPTIONAL MACHINE TO Manufactured by the company in its own 


precision machine shop, the tape mechanism employs three 
you WHY NOT SEND FOR A SIX motors and a special design servomatic brake. The brake 


PAGE COLOUR LEAFLET AND THE not only locks the spools securely during transit, but of 
NAME OF YOUR NEAREST DEALER? greater importance, it is completely free from fade, being 
self-compensating for wear. Unique is the provision of a 
mechanical interlock which prevents faulty operation 


Mr. Dealer !! Are you making the most of the Tape Recorder Sales? The ‘‘ Concertone ”’ is an instrument 
that is free from trouble and easy to sell. Why not write today for details ? 


FISHER ELECTRONICS COMPANY LTD. 


70, BREWER ST., LONDON, W.1. Phone: GER 3376 


EXPORT ENQUIRIES TO :— THE BARNETT SHIPPING & EXPORT CO. LTD., 25 MONUMENT ST., LONDON. €.C.3 
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EXPERIMENTAL KITS 
in Radio, T.V. etc. 


LEARN THE 


PRACTICAL 


WAY 


Specially prepared sets of radio parts with 
which we teach you, in your own home, 
the working of fundamental electronic 
circuits and brigg you easily to the point 
when you can construct and service radio 
sets. VWWhether you are a student for an 
examination ; starting a new hobby; intent 
upon a career in industry; or running your 
own business—these Practical Courses are 
intended for YOU—and may be yours at 
very moderate cost. 

EASY TERMS FROM 15/- A MONTH BEGINNER’S RADIO 
With these outfits, which you receive upon 

enrolment, you are instructed how to build OUTFITS For carrying out | 
basic Electronic Circuits (Amplifiers, basic practical work in Radio and ALL EQUIPMENT SUPPLIED 
Oscillators, Power Units, etc.) leading to Electronics, from first principles and IMMEDIATELY AND REMAINS 
complete Radio and Television Receiver leading to the design and building of 
Testing and Servicing simple Receivers. YOUR PROPERTY 


ADVANCED RADIO OUTFITS 


— With this equipment, you are instructed in the 
design, construction, testing and servicing of 
complete modern TRS. Superhet Radio Receivers 


TELEVISION outfit No. 3 — 


With this equipment you are instructed 
in the design, construction, servicing and 
testing of a modern high-quality 15’ 
Television Receiver. 


POST THIS COUPON TODAY 


OTHER COURSES WITH EQUIPMENT INCLUDE: (0a 
MECHANICS - ELECTRICITY |” 


Subjects of interest 


CHEMISTRY - PHOTOGRAPHY | ve. cru. wstrures. Dene jar Grove Park Road 


CARPENTRY abe 


| 
| 
ALSO DRAUGHTSMANSHIP - COMMERCIAL ART | 
AMATEUR S.W. RADIO - LANGUAGES - ETC. | 


MA 


E . M . i . | N ST | TUT ES The only Postal College which Is part of a world-wide Industrial Organisation 


<a? 
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TAYLOR TUNNICLIFF 


¢ Makers of Fe b7'te Un Ietulation 


Y ly UY, 
lb 


Ceramics 


ANOTHER BATCH OF THE FINEST 
QUALITY CERAMIC INSULATORS . 


A SERVICE WHICH TT HAVE DEVELOPED 


AFTER YEARS OF CONTINUOUS EXHAUSTIVE 
RESEARCH. 


THESE TT INSULATORS PLAY AN 
IMPORTANT ROLE IN ELECTRONIC 
DEVELOPMENT. 


TAYLOR TUNNICLIFF (REFRACTORIES) LTD. 

ALBION WORKS + LONGTON ~- STOKE-ON-TRENT 
Telephone : Longton 33122 

London Office: 125 HIGH HOLBORN, LONDON, W.C.1. Tel. Holborn 1951/2 


— —EE 
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MINIATURE 
SOLDERING 
INSTRUMENTS 


Heats up in 30 seconds 


Robust construction, no ceramics or mica 
to break or flake. 


Greatest efficiency, elements situated under 
MODEL b.ts 
6 
Heat-capacity ample for use on production 
lines. 


Model Consumption Voltage t Diameter Weight Length Price Spare Bits 


Sole Distributors opal . 
12 12 watts | 6, 12, 24 or 50, 3/16” (4.8 mm) | 0.5 o7 64 


3, TOWER HILL, _|— ~ - 
ie 10 watts 6 only $/3 
LONDON,  €E.C.3. — —— —~— 
9 8.3 watts 6, 12 & 24 5 
Phone: ROY al 44.39. Grams: (Overseas) Antexlim London - as . 7 


6A 6 tt 6 onl 
SUPPLIERS TO HLM. & FOREION GOVERNMENTS, LEADING — cid 


ELECTRONIC, HEARING AID, INSTRUMENT, RADAR 6 
RADIO, T/V, & ELECTRO MEDICAL MANUFACTURERS 
HOSPITALS & UNIVERSIT'ES THROUGHOUT THE WORLD * Mode! |i—Special High T 


6 watts 6 only 


emperature 


LINE OUTPUT TRANSFORMER 


TYPE LO. 352 


“L.O.352" IS THE TYPE NUMBER OF AN 
ENTIRELY NEW ALLEN LINE OUTPUT 
AUTO-TRANSFORMER NOW AVAILABLE. 


Note the following Star features 

* E.HLT.; 14 to 18 KV 

* E.H.T. Regulation: Better than 5 M.2 
* Audible Whistle: Negligible. 


* Application: Self-running, Square-wave or Sawtooth 
driven. 


* Associated Valves: PL81, PY81 

* Associated Yoke: Allen Type DC605,C 

* HT. Rail: 190 volts for 14KV. 

* Core Material: Mullard Ferroxcube ‘earthed) 

* Scanning Angle: 72 degrees. 

* Suitable C.R.T.s: Any “ wide-angle " tube, from 14 to 
2lin 

Vianufacturers are invited to write for further details and prices 

Home-Constructors: Please send S.A.F Jor recommended circuit 


iagram and detail 


ALLEN COMPONENTS LTD. 


(Specialists in high-grade tei*vision components) 


197, LOWER RICHMOND ROAD, RICHMOND, SURREY 
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V.H.F. aw» COMMERCIAL TV 


mean There will be two new reasons, at Britain's 


1955 National Radio Show, why your visit will 
have special importance. New V.H.F. Radio Sets 
using Frequency Modulation will be on display... 
also there will be a range of Multi-Channel Sets 

- 

interest designed to receive commercial TV. 
Throughout the Show—in Radio, Television, 

for Telecommunications and Electronics—you will 


find features which will arouse tremendous 


interest. /t will be a truly valuable visit— make 


you your arrangements for it NOW. 


AT THE BRITISH NATIONAL 


radio show 


LONDON 


AUGUST 23 — SEPTEMBER @ 


THE RADIO 
Telegram 
Apply 


Wiretess Wor_p May, 1955 


High quality material and 

AMICS dimensional precision are 

> | CER attributes of Bullers die- 
pressed products. 


F °o R | N D U s T R = Prompt delivery at com- 


petitive prices. 


We specialise in the manufacture of —PORCELAIN FREQUELEX 
for general insulation for high-frequency insulation 


REFRACTORIES PERMALEX & TEMPLEX 
for high-temperature insulation for capacitors 


BULLERS LIMITED 


MILTON ~- STOKE-ON-TRENT - STAFFS 
Phone: Stoke-on-Trent 2138! (5 lines) - Telegrams & Cables: Bullers, Stoke-on-Trent 
lronworks : TIPTON, STAPFS London Office : 6 LAURENCE POUNTNEY HILL, E.C.4 
a ynene Tipton 1691 Phone: MANsion House 997! 


WILLESDEN’ TRANSFORMERS 
ELECTRONIC & TELECOMMUNICATION REQUIREMENTS 


\ROENS SHEPHERDS BUSH. LONDON WwW lelephone HE 58/9 27/4 
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Local Colour 


It isn’t so very long since this form of delivery 
ceased to satisfy the increasing demand In fact, 
there are still some people who were sorry to see the 
old milk float superseded by the horse-drawn cart—and 


now there are not so many of these either 


#4 re | 

But deliveries must keep up with the times, 
and already there have been experiments 

with long-range rockets to deliver postal packets 


at speeds which would make airmail look as 


if it were at a standstill. 


International Coverage 


We at Classic have the importance of safe, speedy delivery well in mind. We don’t 


actually use rockets, but we do use all the best methods, and our export despatch 
department rather prides itself on the safe delivery of orders. They get plenty of 
practice, too. We find that the demand for Hi-Fi equipment is world wide, and 
more and more people are turning to Classic, where they can choose from a completely 
comprehensive selection of TR, Hi-Fi, or FM equipment—a selection that is right 


up to date. 


Send for our 16-page illustrated catalogue (U.K. 6d. Special Export Edition 


| - Airmail Extra) and you'll see just how comprehensive our selection is. 


GLASSIG BLECTRICAL 


COMPANY LIMITED 
THE Hi-Fi SPECIALISTS 
352-364 LOWER ADDISCOMBE ROAD, CROYDON, SURREY Telephone : ADDiscombe 606! 


WHIRELES: 


HARTLEY-TURNER 
SOUND EQUIPMENT 


All that is Best in High 
Fidelity. The Hartley- 
Turner True Bass Boffle 


It is a well-known fact that to 
reproduce the lower frequencies 
a large baffle or equivalent is 
essential. 


The Hartley-Turner True Bass 
Boffle achieves the effect of a 
large baffle board but due to the 
unique design it does this with a 
size of only 18in. cube. 


Designed primarily for the Hartley 
215 speaker but equally suitable 
for any other high quality 10in. 
or 12in. speaker this enclosure is 
an essential part of a distortion- 
free sound reproduction system. 


Price complete is £8 


Details sent free and post free on 
application to 


H. A. HARTLEY CO. LTD. 

152, HAMMERSMITH ROAD, 

HAMMERSMITH, LONDON, W.6. 
Telephone: RiVerside 7387 


Special Note for Overseas Dealers : 


If you require supplies of any items 
of communication equipment and 
are not already served, our Pur- 
chasing and Export Departments 
can help you. Let us know your 
requirements 


WorLp 


WHY ENGINEERS SPECIFY 


potentiometers — 


Egen Potentiometers are based on long experience of 
requirements of television and electronic equipment 
manufacturers. In design, dependability, accuracy and 
freedom from wear they are outstanding, but, above all, 
they are completely NOISELESS. 


DUAL POTENTIOMETERS 

with concentric operating 

spindies. The new Egen 

Dual Potentiometers in- 

corporate all these out- 

standing design features 

multiple contact 

rotors, smooth easy 

movement, thorough 

L . screening between sec- 

t- tions, plus a convenient 

soldering tag for earth- 

ing screened connec- 

tions on each metal case. Switch and Potentiometer soldering tags 

are of high-grade brass heavily silver plated for easy soldering ; they 

are positively located and withstand soldering heat and bending 

without loss of rigidity. Control spindles can be supplied to suit 
customers’ requirements 


PRE-SET POTENTIOMETERS. Com- 
pletely enclosed in high-grade 
phenolic mouldings. Solder tags 
heavily silver plated for quick sol- 
dering. Fully insulated spindles 
with integral control knobs. Tap- 
ped for 2-hole 6 B.A. fixing on 2?” 
centres. Type 1/26, wire-wound. 
Type 127, carbon 


STANDARD CARBON POTENTIO- 
METERS. Made by an entirely 
new method ensuring a highly 
stable resistance element, which 
is also very durable. Silent and 
smooth in operation, these 
controls offer both mechanical 
and electrical reliability. Sol 
dering tags are heavily silver 
plated to resist oxidisation, and 
the mains switch has an efficient 
quick make-and-break action 


PRE-GET RESISTOR. This has a wire-wound resistance element 
traversed by a nickel-silver slider. Adjustment is effected by a 
worm drive spindle fitted with a knurled and slotted knob. This 
component is smooth and 

noiseless in action and is 

designed to meet the many 

and varied requirements of 

the Electronic industry 

Egen pre-set resistors can 

be supplied in multi-bank 

assemblies to suit individual 

requirements There are 

also twin-track models, and 

types with an electrically 

divided slider, giving adjust- 

ment on two resistors with 

one operation 


EGEN ELECTRIC LTD. Charfleet Industrial Estate, 
Canvey Island, Essex + Phone: Canvey Island 691/2 
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RADIO TUBES 


Part of our service is to anticipate the forward demand for radio 
tubes, and especially new types. You will be well aware that 
during the last year many new types have appeared and the 
demand for these has exceeded all estimates, with the result that 


great shortages of many types have arisen. 


Thanks to considerable foresight and careful planning we are in 
the enviable position of being able to offer ex stock those types 


that are in short supply. 


From our unique and comprehensive stocks of over 2,000,000 
tubes of British, American and European types we can satisfy your 


immediate demands. 


For even better service we have installed the Telex System, the 


number being 2-2573. 


Let us have your enquiries which will receive our immediate 


attention. 


HALL ELECTRIC LTD 


HacrsoN > HALTRON HOUSE, 49-55 LISSON GROVE. 
LONDON NW. 


es Cables Hallectric Londor 
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Make the most of F.M. with 


Equipment 


Specialists in High Quality Reproduction for over 20 years 


AMPL FIER 


£19.15.0 


CONTRO. UNIT £9.15.0 


Demonstrations at your local 
High Fidelity specialists, or at 
our showrooms in Holloway 
Special High Fidelity demon 
strations each Thursday even 
ing from 7 p.m 


THE A.10 AMPLIFIER 

Output: 10-12 watts 

Distortion: 0.1 total harmon 
6 watts 

Prequeney Response; within 1 db | 
30,000 ope 

input: 260 millivolts for 10 watts 
output 


CONTROLS 


“ rumble 
Treble) Lift and cut giving 4 
Bass {| db-—continucusly variat 


We consider that these two units used in 


THE F.M. 56 TUNER 
Coverage. 85-05 mr « 
Image Rejection 
LF. Rejection: © 4 
Output volte r.m.« 
ireult: « * 
*t - 
mability freque 
This ie followe 
stages and a triple 
atio detector an 


Valves The latest 
00% 


PRICE £21.0.0 


conjunction, will (with the co-operation of 
the B.B.C.) give you the last word in quality 


reception. The control panels of both are 
(9? x 51) 
Florentine bronze; and will look well to- 
gether in your cabinet. 
to match will be available shortly. 


the same size 


All our models are sold under 
full and unconditional money- 
back guarantee of satisfaction 
Prices include 
Hire Purchase 
available. 


and finished in 


Purchase Tax, 
facilities are 


An A.M. Tuner 


ARMSTRONG WIRELESS & TELEVISION CO. LTD., WARLTERS RD., LONDON, N.7 Telephone: Worth 3213 


At Imhois you get the 
best of both worlds. 
A Standard Range of 
metal housings (racks, 
cases, consoles, and 
cabinets) : all sizes, 
all shapes: in fact, 
infinite in variety. 


Delivery ? 


Excellent ! 


ALFRED IMHOF LIMITED Dept P2 BO. 8. 4:7 #5 


Then there’s the 
Imhof Design Service. 
Tell us your needs. 
We do the rest. Design, 
test and produce —in 
quantity. 


Come and see for your- 
self — you'll probably 
find exactly what you 
want ! 


cabinets and control consoles 


112-116 New Oxiord Street London WC2 


MUSEUM 7878 


May, 1955 
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ANTIFERENCE 
_ BAND 3 AERIALS 


..A comprehensive new range 


for every requirement 


A complete new range is now available for the reception of Band 3 
transmissions in Channels 8 or 9 and at prices that reflect the careful 
planning and thought that has gone into their construction. We 
illustrate only 5 of the 11 models available. Our wide experience 
gained from Antiference factories on the American continent has 
played a large part in the development of this completely new range of 
aerials designed for efficiency—with economy. All the fine features 

of the Antiference Band | range are incorporated in these models; they 
are easy to install and are fully pre-assembled and aligned for peak 
performance on the Band 3 frequencies. 


When ordering please quote Channel for which aerials are 
required, e.g. CAT. NO. 120/4E/.... (quote Channel reference 
here). 


The ANTIFERENCE Band 3 range will be on display on Stand 
No. 6 Northern Radio Show, City Hall, Manchester, from 


lnidy 
HH 


Cat. No, 3101 6G 
Ten element array 
with lhin. mast cap 
10ft. mast and heavy 
duty single chimney 
lashing equipment 
type G 

List Price 145/-. 


Cat. No, 380 5D 


Eight element array 
with cranked mast 
and NEW type 
himney lashing 
equipment 

List Price 83 6. 


ANTIFERENCE LIMITED, BICESTER ROAD, AYLESBURY, BUCKS. Tel.: 


Cat. No, 350/1C 


Five element array 
with swanneck 
mast and ** U" 
bolt grip for 
fitting to existing 
masts from jin. 
up to 2in 


List Price $2 6. 


Cat. No. 350,2D 

Five element array with cranked 
mast and universal mounting 
bracket 

List Price $3'6. 


Cat. No. 3302/D 
Three element array 
with cranked mast and 
umversal surface 
mounting bracket 

List price 426. 


AYLESBURY 1467/8/9 


WNVNQIQU)))) U0 0GOUTDOOEOTOOOPEENTTTPEOOATOPEOT TATRA eS 
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"WEYRAD™ 


COIL PACKS AND 
LF. TRANSFORMERS 


FOR HIGH PERFORMANCE 


THE B.30 SERIES 


These packs have been developed to provide an answer to the 
roblem of reliable operation on overcrowded broadcast bands 
he use of an R.F. stage results in much improved sensitivity and 
selectivity 


UP TO 4 WAVE BANDS — GRAM. SWITCHING 


Fully tropicalised, iron-cored coils wound on moulded bakelite 
formers Ceramic based, compression-type trimmers Close 
tolerance silvered mica padders 


B30G — TUNING CAPACITY 483-532 pF. 
B31/G é 354-399 pF. 


Coverage ’ Im. in 4 bands 


B832G — TUNING CAPACITY 
B33G — = * 


Coverage !2.5-37, 33-100, 190-550 & 300-2,000 m 


B34G — TUNING CAPACITY 483-532 pF. 
BG : a 354-399 pF. 


Coverage 16-50, 190-50, & 860-2,000 m 
PRICES: B30-33 93/9 
B34-35 84/5 


483-532 pF. 
354-399 pF. 


30/6 P.T 
27/5 P.T 


WEYRAD 
, 4 a 
P.5 or P.6. gf 
types listed cover transformers of the highest possible electrical 
P.3.A & P38 9/10 each 
P.S.A : each 


TYPES 
(05-470 Kes. di 
WEYMOUTH RADIO MFG. CO., LTD. 


FOR USE WITH THESE |.F. TRANSFORMERS 
P.3, P.4, 
A very wide cho.ce o sage arrangements « possibie the 
special types providing variable se.ectivity characteristics 
P.S each 
CRESCENT STREET, WEYMOUTH, DORSET 


pect 


for 


The wide range of Aecrialite serials includes types 

for television, radio and {.m. reception. Our long 

experience in this specialist field enables us to 

market serials of extra high efficiency which «ive 

years of trouble-free service. For example, there 

is no equal to the Dublex T’V aerial in terms of 
forward gain (648) and broad bandwidth at the low price of €4'8/6. There are many 
other anique serials in the range send for detaiis Retail prices are from 13 6 


Two valuable additions to the accessory range are 

the Part No, 166 coaxial plug and the Part No. 169 

In-line attenuator. The plug is of three-piece con 

struction and is easily fitted to the semi-airspaced 

and standard types of coaxial cables. The In-line 

attenuator is available in five types, 648, 1248 
1848, 2448, and 2648 and carries plug and socket ends. It may be instantly inserted in 
aerial Gown-lead. Other accessories include plugs, sockets, lightning arrestors, brackets 
me 


A new type of TV down lead has recently beer 

introduced under the trade mark of “ Aeraxial 

This cable has lower attenuation than solid types 

and yet is available at the same price (84. per yd 

retail price). Other cables available include twin 
feeders ‘sereened and unsereened) for 75 ohm and 300 ohm applications ell as 50 ohm 
and 75 ohm coarials with solid and semi-airspaced insulation A special low capacity 
cable for car radio seria! connections, etc., is also manufactured 


Aerialite connecting wires are being increasingly 
used in the radio, T V and electronics industry 
due to their flexibility, wide colour range and low 
cost. Thermoplastic insulation ensures « higher 
dielectric plus the advantages of greater mechani- 
eal strength, fire resistance, and permanence 
Aerialite connecting wires are easy to handle and easy to strip and save valuable time on 
the production floor. Please send for leaflet and prices 
manufactured to provide efficient and permanent 


L installations for sound and broadcast relay net- 
CABLES works To meet these exacting requirements 


these cables have the minimum of attenuation 

combined with high mechanice! strength The 
range includes single and double + quad, single polythene insulated, Gat twin Fig. § and 
single star quad copper taped relay cables. Television relay cables are also available 


Aerialite relay cables have been designed and 


Types DAI and PAI-6 meet the need for both 
multiple outlet and individual! aerial distribution 
and amplification. Model DAI will provide unity 
gain with at least 30 TV receivers operating and 
the specification includes heavy duty power pack 
neon indicator, two stage, gain control, two inde- 


Gin 7iio. Type PAI is available with 


pendent coazial outputs. The size is 16)in 
up to eight coaxia! outlets and is suitable for slowroom or demonstration purposes 


* |NORTHERN 
Wey) RADIO 
he | SHOW 


the city HALL 
at MANCHESTER 
* 


MAY 4-14 


STAND 46, 


YOUR ENQUIRIES INVITED 


COMPLETE SATISEACT/ON 
WITH 


AERIALITE 
PRODUCTS 


AERIALITE LTD CASTLE WORKS STALYBRIDGE CHESHIRE 


Wiretess WorLp 


a new 'X' D..RM.S 


The T.D.M.S. 5 & 6 are portable sets 
lesigned to measure distortion at any point in 
a radio teleprinter or line telegraph 

circuit without interfering with 


normal transmission. 


The equipment consists of two units 


each 164°’ x 10)” x 12” both mains 
driven and electronically controlled ; 
either may be used independently 
for certain tests or both may be 


used in combination to 


T.D.M.8. § 


cover a comprehensive range of Sends an automatic test message 


testing operations. or characters or reversals at any 
desired speed and/or percentage 


of distortion. The CRO has a 


circular time base for distortion 


measurements or relay adjust- 


ment. 


7.0.M.8. 6 


For distortion measurements on 
working circuits without inter- 
rupting service. Each element of 
a start-stop signal appears separ- 
ately on the spiral time base 
display. Adjustable speeds from 
20-160 bauds 


You are invited to apply fora 
copy of a descriptive leaflet which describes the equipment in detail 


Automatic Telephone & Electric Co. Ltd. 


Radio and Transmission Division, Strowger House, 
Arundel Street, London, W.C,2, Telephone; TEMple Bar 9262 Cablegran Strowgerex London, 


AT 14501-—BX 107 
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New ARCOLECTRIC SIGNAL LAMPS 


For Low Voltage or Mains 


ilustrated are a few signal lamps taken 


from our wide range. The insulation ol 
every Arcolectric signal lamp will resist 
a flash test of 1,500 volts A.C 

The SL.90 illustrated here is a typical 
Arcolectric low voltage signal 
lampholder. It is designed to accept 
popular MES. bulbs The bulb is 
accessible from front or rear of panel 

$.L.90 
$.L.88/N 


The domed plastic lens surrounded by a SL.86 
polished chrome bezel gives a most 
attractive panel appearance. This holder 


can be fixed in a single }” hole 
The mains voltage signal lamp $.L.88/N 
is supplied complete with an M.E.S. neon 
tube and a suitable series resistance 
Write for Catalogue No. 128 
SWiTCHES -: RIC 
$.L.92 


antes $.L.82 
CENTRAL AVENUE, WEST MOLESEY, SURREY .TELEPHONE: MOLESEY 4336 (3 LINES) 


MAX\- gq AND NOW THERE ARE NINE 


THE CP.3F/G BEING THE LATEST ADDITION AND AGAIN IN RESPONSE 
an ooo TO POPULAR REQUESTS. 


This 4 waveband Coil Pack complete with Gram position is for use 
with a 5O0pF. 2-Gang Condenser. It covers the standard Long, Medium 
and Short wavebands with the addition of the Band 50/160 metres, 
1.85/6 Mc/s. This covers the Trawler Band, 105/160 metres, Shipping 
68/74 metres, Acronautical 52/55 and 95/105 metres, and the 80 and 
160 metres Amateur Bands 
The CP.3F/G comprises of Aerial and Oscillator coils complete with 
iron dust tuning cores, Wavechange switch and Mica Compression 
Trimmers mounted on an aluminium plate. Fixing is effected by an 
additional nut on the Wavechange switch. The IL.F. is 465 Kc/s. For 
use with any standard frequency changer 
Retail Price: §7/- plus 19/- P.T.—Total 76/-. 
The following Coil Packs are also available 
CP.3/F. As above less the Gram position 
Retail Price: 49/- plus 16/4 P.T.—Total 65/4. 
CP.3/370 and 500pF. Three Waveband Coil Packs for use with either 
370 or 5OOpF. tuning condensers 
Retail Prices: 32/- plus 10/8 P.T.—Total 42/8. 
CP.3/G. Three Waveband Coil Pack for 500pF. tuning condensers 
with provision on the Wavechange switch for gramophone position 
Retail Price: 39/+ plus 13/- P.T.—Total $2/-. 


CP.4/L and CP.4/M. These compact 4-station Coil Packs are available for either 1 Long and 3 Medium wave stations (CP.4/L 
or 4 Medium wave stations (CP.4/M). Retail Price: 25/- plus 8/4 P.T.—Total 33/4 

CP.4L/G and CP.4M/G. As above but with provision for gramophone pick-up on the Wavechange switch. Retail Price: 31/- 
plus 10/4 P.'T Potal 41/4, See Technical Bulletin DBT.9 for details of all coil packs. 1/6. 

Obtainable from all reputable stockists or in case of difficulty direct from works. Send 1/- in stamps for General Catalogue 


DENCO (CLACTON) LTD. 357/9 Old Road, Clacton-on-Sea, Essex 


Stop Press: ‘* Osram" *‘ 912" and “* Mullard” ** 5-10 —- lifier Chassis and Bronze finished Front Panel—21/- each. The 

Practical Wireless" ‘‘ Fury Four’’ uses the “‘ Maxi.Q "’ ow (3/11) and Green Chassis Mounting Coils (4/9) (please state 
frequency range when ordering). Also available are the ‘* Fury - our ”’ ( pe and Paxolin Front Panecl—19'6. Long and Medium 
wave I F. Coils, wound on Polystyrene Formers—9/- per pair. IFF.1, Improved 465 Kc/s. I.F. Filter, wound on Polystyrene 
Former—4 1. 
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FOR T.V., RADIO SERVICING 


and General Laboratory Use. 


TAYLOR OSCILLOSCOPE 


Model 31A 


An Oscilloscope of advanced design and re- 
iable performance intended primarily to 
meet the requirements of T.V. and Radio 
Service work, but its versatile features make it 


ideally suitable for general Laboratory work. 


Tube: Flat faced C.R. tube 4in. diameter. Electro 
static deflection. 

Hard Time Base covers frequencies from 10 c/s to 
(00 Mc/s—free running or triggered. 

Amplifiers: Both horizontal and vertical with 
push-pull output are provided. Amplifier high 
gain band width 10 c’s to 6 Mc/s. 

Flyback Suppression Circuit fitted with tube 
modulator 


Cash Price £60 Prompt delivery 


TAYLOR MULTIRANGE 
UNIVERSAL METER 


Model 88A 


A robust and accurate Multirange Meter is of 

special value to the Radio and Television Ser- 

vice Engineer. It has a sensitivity of 20,000 
D.C. and 2,000 o.p.v. A.C 


Ranges: D.( volt ranges from .1 to 5,000-V 
5 Kv by an external adaptor). 11 A.C. volt ranges 

from 1 to 5,000-V. 15 D.C./A.C. current ranges 

from 50 uA-10 amps 

Resistance | ohm-5 megohms (50 megohms with 

external battery). 

Automatic overload protection 


Cash Price £22 Prompt delivery 


JUST Released ! NEW ! Model 67A T.V 


Model 92A T.V. Sweep Oscillator Covering Signal Generator 100 K/C. 240 m/c. Write tor 
Band III. Write for illustrated leaflet and details. illustrated leaflet and details. 


@ Ali Taylor instruments available on H.P 


6 ‘ Write for catalogue and details of H.P. terms 


ELECTRICAL INSTRUMENTS LTD. 
MONTROSE AVENUE, SLOUGH, BUCKS. Telephone: Slough 21381 Cables: Taylins, Slough 
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an open 


eS ey 4: COW 


to all manufacturers 


O 


Photo Flash Equipment 
Deaf Aids 


Private Telephone 


installations 
Amplifiers 


D.C. Power Units 

Spot Welding Equipment 
Test Gear 

Magnetisation Equipment 


You are invited to regard the TECHNICIANS 
at DALY as a part of your own technical staff 
Non-standard components are invariably a source 
of worry, therefore the Electrical Industry find the 
DALY “ made-to-measure " service for individual 
requirements specially helpful and a great time-saver 

For URGENT problems a telephone request 
will bring us post haste to your factory for consulta 
tion without obligation—and you will find our 
readiness to help both valuable and economic 


DALY ELECTROLYTICS for ELECTRONICS and 
COMMUNICATIONS MOTOR STARI 
RADIO and T.¥ are in great demand throughout 
the world send for appropriate pamphlet 


DALY 


ELECTROLYTIC CAPACITORS 


CONDENSER SPECIALISTS FOR OVER 20 YEARS 


DALY (CONDENSERS) LTO., WEST LODGE WORKS 
THE GREEN, EALING, LONDON, W.5 


Phone ' EALing 3127-86-09. Cables OALYCON, LONDON 


MAINS 
TRANSFORMERS 


FULLY INTERLEAVED 
SCREENED AND IMPREGNATED 


ALL PRIMARIES ARE 200 250 v. Half Shrouded. 


HSM 63 (Midget). Output 250-0-250 v. 60 m/a.,6.3 v. at Jamps 
5 v. at 2 amos 
HS63. Output 250-0-250 v. 60 ma., 6.3 v. at 3 amops., 5 v. at 
2 amps 
HS40. Windings as above. 4 v. at 4amps., 4 v. at 2 amps 
Output 
250-0-250 v. 80 mia 
350-0-350 v.80 ma... 19+. HS30. 300-0-300 v.80 m a 
250-0-250 v. 100 ma., 21/- WS7S. 275-0-275 v 


300-0-300 v ) ~ HSIxX 350-0-350 v 


Fully Shrouded 
FSM63 (Midzger Output 2500-250 v. 6 m/a., 6.3 v. at 3 amps 
5 v. 2amops 
Output 
FS2. 250-0-250 v.80 mia 
FS30. 300-0-300 v.80 m/a.,21/-, PS3. 350-0-350 v.80 m/a 
PS2XM. 250-0-250 v. 100m a.,23'-. FSIS. 275-0-275 v. 100 mia 
PS30X. 300-0-300 v. 100 mia., 23)-. FSI. 350-0-350 v 
100 mia 
All the above have 6.3 4-0 v. at 4 amps., 5-4-0 at 2 amps 
FS43. Output 425-0-425 v. 200 m/a., 6.3 v. 4 amps., C.T. 6.3 v 
4amps.,C.T.5v.3 amps. Fully shrouded 
FSSO0. Output 450-0-450 v. 250 m/a., 6.3 v. 2 amps., C.T. 6.3 v 
C.T.5¥.3 amps. Fully shrouded 
Output 350-0-350 v.250 m a.,6.3 v.6amps.,4v. Bamps 
0-2-6.3 v.2amps. Fully shrouded 
st 350-0-350 v. 160 ma., 6.3 v. 6 amps., 6.3 v 
Sv. 3amps. Fully shrouded 
Output 425-0-425 v. 250 m/a., 6.3 v. 6 amps., 6.3 v 
Sv.3amps. Fully shrouded 
put 250-0-250 v. 100 m/a., 6.3 v. 6 amps., C.T. 5 v 
For receiver R1355. Half shrouded 
Output 350-0-350 v. 150 in/a., 6.3 v. 3 amps., C.T. 5 v 
Half shrouded 
F346. Output 250-0-250 v. 100 ma., 6.3 v. 6 amps., C.T. 5 v 
J amps. Fully shrouded 
FS120. Output 350-0-350 v. 120 m a., 6.3 v. 2 amps., C T. 6.3 v 
Zamps.,C.T.5 v.32 amps. Fully shrouded 
FS256. Output 250-0-250 v. 80 ma., 6.3 v. at 6 amps., 5 v. at 
3 amps. Fully shrouded 
PRI 1. Output 230 v. at 30 ma. 6.3 v. at 1.5 2amps 
FSISO0. 350-0-350 v. 150 m/a.,6.3 v. 4amps., 5 v. 3 amps 
FSISOX. Ourput 350-0-350 v. at 150 ma., 6.3 v. ac 2 amps 
C.T. 6.3 v. ac Zamps.,C.T.5v.acJ amps. Fully shrouded 
The above have inputs of 200250 v 


OUTPUT TRANSFORMERS 


MIDGET OF. 5.0001) to 1) 

8,000) to 31) 
OPI10. (0/15 watcs output. 20 ratios on Full and Half Primary 
OP30. 30 watts output, 20 ratios on Full and Half Primary 
Williamson's O.P. Transformer to Author's specification £4 
Chokes for Williamson's Amplifier, 30 H. at 20 mia 

10H. at 1SOma 


FILAMENT TRANSFORMERS 
All 200/250 v. Input 


2 Jamos 
i Zamps.,7/6. Fé. 6.3 ¥. @ Zamps 

FéxX. )O.Jamps.,5 6. FIZ2K. '2v.@ lamp 

FU6. 0-2-4-5-46.3 v Zamps.,10-. FI2. 12.6 v. capped 6.3 v 
1 Jamps 

F124. 24. tapped |2 v. @ Jamps 

F29. 0-2-4-5-46.3 v 4amps..189. PUI2. 0-4-4.3 ¥. @ Jamps 

FUTA. 0-12-24 ¥ lamp 

FS. 6.3 ¥ 1O amps. or 5 v 10 amps., or 12.6 v. @ 5 amps 
or 10 v. @ S amps 

F6/4. Four windings at 6.3 v. tapped 5 v 5 amps. each, giving 
by suitable series and paraliel connections up to 6.3 v 
20 amps 


Quotations, et 
C.W.O. (acd |/6in € for carriage) 


stamped addressed enveiope please 


Export enquiries invited 


H. #@SHWORTH (Dept. WW 
676, Gt. Horton Road, Bradford 7, Yorks 


ALL GUARANTEED 
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4d NOW -« range of 
‘GERAMICAPS’ for your 


=} Storage Unit! 


(Yesteo ) 


Ihe LAB Continuous Storage Unit is widely acknowledged 
as the most efficient and convenient method of storing and selecting 
resistors. Now its usefulness is still further extended 
with the introduction of LAB pak’d ‘ Ceramicaps’. 
With the LAB Unit, research and experimental 
laboratories and small production groups 
have to hand immediately, a complete range 
of resistors and ‘Ceramicaps’, easily selected 
with card index simplicity from some 700 
sorted and carded components. Empty cards 
are merely replaced with full ones 
from stock. 

The LAB unit is supplied 
FREE with initial purchase 
to your specification. 
Standard assortments 
available. Each LAB Unit 
can be used to store one type 
of component exclusively, or 
quantities of the complete 
range of resistors and 
‘Ceramicaps’. Full details and 
illustrated list will be sent on 

application. 


RESISTORS 


Type | Loading | — Range Dimensions co NTI N U re) U Ss 
4 wate + watt 2150 | ats rear’ 


4 watt iwaee | 500 | megohme rer 
Tolerance available + 20%, 10%, 5% _ 
HIGH STABILITY RESISTORS 


HS} | 4 wact + watt | 730 | 


; Tatesones available +5%,, Py | Yebia . * Continuous Storage for 
Pp beg Resistors and ‘Ceramicaps 
ma * CERAMICAPS ' 


Tubulars 3- 470 pf Tolerances 12%, 10% 
500 - $000 pf Hi-K 


* Values separately carded 


The Lab Continuous Storage Units are available from your normal source 


of supply, but more detailed information can be obtained from — Finger-tip Selection 


THE RADIO RESISTOR COMPANY LTD 


50 ABBEY GARDENS - LONDON N.W.8 Telephone: Maida Vale 5522 


Cc 
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Marconi GkW HF ISB Transmitters 


TYPES 
HS 71 AND HS 72 


The assembly is enclosed by unit 
ections, as shown here, with ac- 
cess through front and rear doors. 
The two left hand bays house the 
rectifier and power equipment and 
the right hand bays the low power 


and auxiliary transmitting circuits 


and the main output stage. 


— 


These transmitters, designed in accordance with FEATURES INCLUDE 
the most advanced practice, provide : : 
@ Tuning over the whole range without change 
(a) Telegraphy on CW and FSK (AI and F1) of components 

(>) Independent Sideband Operation (A38) @ Ajr cooling throughout, with dust filtering. 
The drive equipment is external and provides 


Double screening of power stages reduces in- 
either ISB modulation or telegraph keying at 3.1 . - . 


: direct radiation and cooling air noise. 
Mc/s and suitable RF oscillator signals for fre- : S 


quency changing in the transmitter HS 71 is Envelope feed back to reduce distortion. 


manually operated ; HS 72 provides full automati : 
gers ete) . utomati Compact assembly with good access for 

tuning and selection of any one of six pre-set = . : : 
servicing and safety interlocking. 


frequenci¢ 


More than 80 countries now have Marconi equipped telegraph and communication 
services, many of which, completed 20 years ago, still give trouble-free operation. 


— Lifeline of communication 


MARCONI 


COMPLETE COMMUNICATION SYSTEMS 


Surveyed, planned, installed, maintained 


Partners in progre ith The *ENGLISH ELECTRIC’ Company Limited 


MARCONI’S WIRELESS TELEGRAPH CO. LTD., CHELMSFORD, ESSEX 


LCi2 
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Precision Helays 


An extensive range 
of standard types 
always avaiiable 
for prompt delivery 


SPECIAL TYPES 
DESIGNED TO SUIT 
YOUR NEEDS 


~ ELECTRo * 
» METHODS. 


( OF cteunnaoe ) 


> aw 
Of rrarkh 


Now FREE fo all! 


THE E-M TECHNICAL ADVISORY SERVICE 


Regardler 


Full technical data 
and illustrated leaflets 
promptly forwarded 
on request ! 


ELECTRO METHODS LTD. 12-36 CAXTON WAY, STEVENAGE, HERTS. Phone: STEVENAGE 
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SCIENTIFIC and 
INDUSTRIAL 


Series P. Recorders 
MAGNETIC TAPE RECORDERS venwe c 


First introduced in Multi and Flutter are at a satisfactory low 2% Peak to Peak at 7.50” per sc« 
Channel form as an hile a signal displayed on an oscilloscope at 12, 13,000 and 14 cycles shows 

airborne instrument for a “clean” trace with very little high frequency [’/a/ter component The wide frequer 
strain gauge recording, this von ( 3dB 70 to 


5 / p ded 14, ’ a ) permit p back response which approximates 
erties has provided J 


6dB $0 to 14 cycles 
invaluable data on the osely to the original signal when recording fre 2 high quality input sourc« In 
performance of high power ses where a very high recor: » playback tape st 1 accuracy is required, the equency 
jet engines at operational 
heights and speeds. Now 
since its introduction as a a thy a ; are 
single channel recorder it is eed control at the commencer y ie | en a ey ee 
finding an ever-increasing of less than 0.1%, the record vel me wing used in this function as the error 
application not only in signal indicator, The inchis or } ed as standard on all Reflectograph in 
vesearch and indusiry, but truments, permits rapid shurtling « I tape between spools and brings the tape « 
among music lovers because 

of its wide frequency range 
impressive performance 

and a number of exclusive 
features found only on 
this instrument For full information on the Reflectograph Range write to the Manufacturers 


RUDMAN DARLINGTON (ELECTRONICS) 
Wednesfield, Staffs. é lverbampton 31704 


Hection Control permits a short signal a known Trequency normally 50 cycles) to b 


ide on the tape before recording, ti is ** be yack by means of the variable tap 


t 


mooth stop before the mechanical brakes are applied. All Refiectograph Recorder: 
nfort to the C.C.1LR. recommended specifications and permit che full quality 


orded tapes to be realised 


AND NOW OUR ‘Super a 


CONTROL KNOBS 


DESCRIPTION. Well proportioned mouldings with high 
gloss finish. Careful design ensures easy grip. 

STYLING. Latest Continental style introducing gold 
circle formed during moulding and cannot be erased 

METHOD OF FIXING. By robust grub-screw and lock 
nut. Will accept all }° spindles 


‘STANDARD’ INSCRIPTIONS. 

‘S.M.L. Gram’, ‘Volume’, ‘ Vol On-On ", ‘Wavechange’, ‘Tun 
a ", ‘Radio-Gram', ‘Tone’, ‘On-Off’, ‘ Treble’, ‘Ba ,*Gain’ 
‘Middie’, ‘Record-Play’, ‘Contrast’, ‘Brilliance’, ‘Brilliance 
On-Off’, ‘ Focus’, ‘ Brightness ' 


We are always prepared to engrave to your special order 


“SUPER' MAJOR. Diameter Igin. Height Pin 
Retail prices: With inscription—Walnut 1/9. Ivory 2/- 
Without inscription—Walnut 1/3. Ivory 1/7 


‘SUPER’ MINOR. Diameter tin. Height in 
Retail prices: With inscription—Walnut or Ivory 1/6 
Without inscription—Walnut I/-. Ivory 1/2. 
% these mouldings supplements, but does not re 


y popular type A’ and‘ B You now have an even 
Attractive quantity rates can be quoted to 


bulk buyers. 


UNCLES, BLISS & CO. LTD 


139, Cherry ha Croydon 3379/6390 
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Pht Fi ieimsre pameme Factor 


The PF9! amplifier, with the PF9IA 

remote control unit, is a versatile 

and practical combination for those 

who demand realism in sound repro- 

duction from record players, tape 
recorders, microphones 
or radio tuners. 


PF9I 

Power Amplifier. 

Undistorted 

output up to 

12 watts. 

Frequency 

response Oe 
substantially flat Gee oe * “> . ae 

from 2 to aad th: | ee i 

160,000 c.p.s. Ch Ae 2 Sas MODEL PF9I 
Infinite damping . 2 


factor. cSt | , 28 GNS 
Demonstrations of the PF9I can be arranged through Pye Hi-Fi M ° D E L P F 9 i A 


agents. Please write for a fully illustrated booklet to Pye 
Limited, Box 49, Cambridge. 12 GNS 


PYE LIMITED + GCGAMBRIDGE - ENGLAND 
ond EIRE « AUSTRALIA - NEW ZEALAND - CANADA - SOUTH AFRICA * U.S.A. - MEXICO 
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Opportunities 


MULTITONE In Component 


SPECIALIZE Development 


in equipment for the DEAF 
rhe Plessey Co. Ltd. is continuing the expansion of 
and for PH YSIOTH ERA PY its laboratories associated with the production of radi 
electronics, and electrical components at Ilford and in 
other areas of Southern England. There are project 
planned or in progress embracing many types of 
omponents for Government service, including 
interesting work in connection with high temperatur« 
operational conditions. The design of many 
omponents used in the commercial field is also being 
reviewed so that advantage can be taken of recent 
developments in special purpose production plant 


together with improved techniques and materials 


There are vacancies for technical staff to engage in the 
follouing fields af activity 


Variable Capacitor and Switch design 
Transformer design 

Television circuit development 

Television Scanning Components 

V.H.F. and U.H.F. Tuner development 

Vibrator and Relay design 

Vibrator Power Unit investigations 

R.F. and 1.F. inductors 

Loudspeakers, Pick-ups and Transducers 

Type approval testing and materials investigation. 


Engineers and Physicists with experience of mechanica 
or electrical design, circuit technique or production 
methods will be eligible for posts as product development 
engineers, and there are several senior posts where tt 
ability to direct a team of assistants is required 

A degree or associate membership of a professional 
institution is preferred but extended practical experien 
will be an acceptable substitute in some case 

Vacancies also occur for both senior and detail 


The M i N U E T draughtsmen. Applicants experienced in the design 


of small mechanisms or familiar with mass productior 
ALL-TRANSISTOR HEARING AID methods will be favourably considered 

Young men wishing to obtain experience of design and 
This 4-stage Resistance Capacity Coupled manufacturing problems will find good opportunit 
Transistor Amplifier has a crystal micro- for extending their training in a practical direct 


Those about to complete courses at university or 
phone and is powered by the small Mallory tees ” 
¢ technical college and National Servicemen techni 


cell Type RM625. It is, we believe, the light- due for rel 


est, slimmest and most elegant 4-stage technical assistants or trainee draughtsmen t 


ase in the near future wil! be a 


one or more of the fields list 
Hearing Aid in existence 
There are excellent opportunitie: 
*% Weighs only ljoz. complete. more senior positions 


f 04 ons Oo 4 abors or’ ts are aT anen 
Can be worn by ladies in the hair; by men, fll positions on the lsborstos = axe permnas 


sensionable, while salaries and working condit 
behind a coat lapel or necktie. y ; 
fully comparable with those existing clsewher« 


engineering industry 


~ 

*% The single battery lasts approx. 200 hours. 
NO high tension battery required. 

* 


Two-position Tone Control; ample volume Applicants should write in confidence to 


for the majority of the hard-of-hearing. THE PERSONNEL MANAGER, 


THE PLESSEY COMPANY L_To 


MULTITONE ELECTRIC CO. LTD. ae See 
223-227 St. John Street, London, E.C.! ar eiecas Gy. Peta 


>NEE RS NHN SOVUN ODO AMF i ’ 
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What's this thing between us, George, that prevents our secing eye to eye? 
It’s that darned line of Parmeko’s. 


You mean that ‘ one-track mind ’ of theirs? 
That’s exa tly what I do mean, old boy. 
\ren’t they a little off the rails, George? 


Not on your transformers! Single purpose, single plant—one man, one job team of 


technicians—planning, perfecting, dreaming only transformers 
But where does all this singlemindedness lead to, George? 


To the finest transformers possible—and other things; as we shall see if, as they say 


n advertisements, we watch this space. 


PARMEKO , LEICESTER 


MAKERS OF TRANSFORMERS POR THE ELECTRONIC AND ELECTRICAL INDUSTRY 


so 
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SPECIAL EDITION OSMOR, RADIO. PRODUCTS 


418 BRIGHTON ROAD, 
SOUTH CROYDON, SURREY. 
CROydon 51489 (Trade Enquiries invited) 


PUBLISHED MONTHLY VOL. 1. No. 1. MAY 1955 
OSMOR STATION 7/6 


TECHNICAL RESEARCH RESULTS IN | separator ee 
ADVANCED COIL PERFORMANCE 1 | Simnae toot gy Y ll 


"lugs 

station within the 
| ‘ tnto 
KF M Frequency Modulation comes to SUPER ‘q@’ For Maximum ranges stated and receive’. 

olVERs stay. OSMOR does its share in ae fitting takes only a 
the design of coils and «a really first-class Selectivity few seconds. Sharp tuning is effected by 
circuit of mplete receiver and tuner adjusting the brass screw provided 
Free circuit, 1 oe point wiring diagram, A full range is available YPR METRES TYTE METRES TYPE METRES 
and full « mstru tional information Send for all popular wave y/ 141-250 ‘ 405 450-1550 
5d. in stamps bands and purposes. The ~ 4.28 v5 402 A—410-550 k/e 

magnetic screening of the / . ° . ont 

cup prevents other com Special Separator to clear Radio Luxembourg, 


OSMOR . Q . COIL PACKS ponents from absorbing J 10/6 


. we hay 
Size only with variable iron-dust the coil’s power, th 18 ‘ 
cores ‘and ‘ , formers Built-in maintaining the high “ QO Our Technical Dept. will be pleased to answer 


ror ? —_ . value Simple one-hole any enquiry by manufacturers and others 
ned , opt - ~# h. = a a fixing Ny Only lin relating to circuits which OSMOR coils or coil 
Ceiver-test guaran a high. %& Packed in damp packs are used or are intended to be used, 
y for Mains proof containers * Ad i = 
and Battery Superhets justable iron-dust cores ’ 1 
— R a wens *% Fitted an i for eas = cs READERS’ QUE RIES ! —_ 
the reliable connection, + OF M.% Dear Sirs 
construction of new 5/- inc. CIRCUIT Can you suggest a cure for modulation 


hum, please ? 
end 5d stamp F 


. « 
nen lll for fully descriptive To prevent modulation hum, connect a 10K 
; w rtime literature inclu : resistor or R.F. choke from aerial to earth, 
a ; 
i tic Ps a low > ou re- 
Utility and others 'o Circuit and practical This presents impedance to lower fre 


Drawings, Th quencies (such as 50 mains) and a high 
The NEW Osmor really efficient 5-valve Superhet,” valve impedance to R.P. Acts as an anti-static shunt, 
‘SWITCH PACK’ is now ready! s’het., 3-valve (plus rectifier) T.R.F ui Dear Sirs, 

. , A Battery portable Superhet circuit, Cx an I wish to increase the 1.4v output of my 
Complete and Preatigned full circuit included 
State which station required M.W.,1 LW Coilpack leaflets, and full radio and yr attery superhet to obtain maximum output 
or + M.W ne. P. Tax ponent lists, and interesting miniatur Whar valve do you recommend ? 

’ ” circuits, etc Mullard D.L.93 


each 


THE NEED FOR 


9 
THE B.P.L. uNIVERSAL a 


Laboratory sensitivity combined with robust construc- 
tion makes the B.P.L. Universal Test Set the ideal all- 
purpose set for electricians and radio engineers 
Sensitivity is 20,000 ohms per volt for D.C. or A.C 
und two ohms ranges allow precise measurement of low 
resistances The easy-to-read two-colour dial and 
mirror scale provide added accuracy. Ranges: A.C. /D.( 
Volts: 10, 50, 100, 500, 1,000; D.C. Current: 100 »A, 
1 mA, 10 mA, 100 mA; Resistance: 0-10,000 ohms (first 
livn. 10 ohms), 0-1 megohm. List Price: £11. 10.0 
incl. test leads, subject to Trade Discount. 

also supply B.P.L. Super Ranges and D.< 
lest Sets, Moving Coil and Moving Iron Panel 
Mounting Meters and a comprehensive range of 
Measuring Bridges and Electronic Testing 
instruments. Write to-day for full details 


LEADS TO 


» Radlett, HERTS. 


Telephone: Radlett 5674/5/6 
LONDON STOCKIST : M.R. SUPPLIES LTD., 68, New Oxford Street, W « 
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Suflex Polystyrene Capacitors 


put a quart of capacitance into a pint of space 


If you have a problem which demands 

a capacitor of excellent electrical performance 
and the smallest possible size, 

you may well find the solution if you 


contact Suflex 


SUFLEX 


a 
af for ex p 
ample 
| aN 0 pF in a capacitor ¥ 
\ at / 


about 4” dia 4 The Sufiex range of good electrical products Includes 

a Polystyrene capacitors « Silicone varn shed insulating sleeving « 
Piastic sleeving « Plastic covered wire © PVC Nylon lacing cord « 
Glass Nylon dial drive cord « Copper wire braids « Cotton braids 


‘ 


~*~ « = 


35 BAKER STREET, LONDON W.1. Telephone: WELbeck 079/ Cables: Suflex, London 
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INOHSTRIAL ELECTRONICS 


This Woden Transformer is typical of many supplied for Industrial 
Electronics and is for incorporation in a large R.F. Heater made 
by a well known manufacturer. Transformers in this field 


are individually and specially constructed to suit design of heater 


Price is an important factor and all Woden Transformers are built 
at the lowest cost, consistent with first-class workmanship and 


materials, to guarantee the utmost reliability in service 


WODEN TRANSFORMER CO. LTD. 


_ MOXLEY RD., BILSTON, STAFFS. ,/°,00"0" 


DYNATRON 


PRE-TUNED F.M. TUNER 
TRUE HIGH FIDELITY RECEPTION 


OUTSTANDING FEATURES 
7-VALVE F.M. TUNER —NOW IN PRODUCTION 


*% Pre-tuned 3 programmes switch- 
operated 


* Automatic Frequency Correction 


Complete freedom from *% One knob operation. 
frequency drift. 
* Easily installed in most 


Connects to gramophone cabinets. 


DY NATRON pick-up sockets of most 
receivers. % Chassis can be operated from 


RADIO LIMITED either end. 


Range 88-95 mcs. Output 
Sales Office 2 v. R.M.S. * Consumption 22 watts. 


“ THE FIRS '' CASTLE HILL Separate Power Unit avail- a 
able. Prices Tuner Type FM] £18)- 

MAIDENHEAD, BERKS. Power-Umit-P] - £6/15 

Compact only §| x 6) x Sjin. PURCHASE TAK EXTRA 

Tel. ; MAIDENHEAD 3811 /2/3 
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VISUAL VALVE TESTER 


This equipment displays on a cathode-ray tube 
a family of la/Vg curves for any receiving type 
thermionicvalve. Eleven curves corresponding 
to eleven different grid voltages are presented 
simultaneously and a calibrated graticule 
permits rapid comparison with published data. 


Nine standard valve bases are provided, with 
facilities for connecting others, and the various 
valve electrodes are connected to the requisite 
supplies by a multi-button switching board. 


This permits any electrode to be connected to 
any supply without damage and also enables 
electrodes to be paralleled for test purposes 


All external parameters Va, Vs, Vh, Vg, are 
continuously variable over a wide range and 
current and voltage values are metered. 

Full technical data is available on request. 


CINEMA 


RPGANIBATION 


WORSLEY BRIDGE ROAD LONDON - $.8.26 
HITHER GREEN 4600 


SERVICING AGENTS 
td., 59 Moor St. Birmingham, 4 
tson & Whiteford Led., 100 Torrisdale Street, Glasgow, 5.2 
& Partners Led., 122 Seymour Grove, Old Trafford, Manchester, 16 


a eas 


Se 


Wiretess Worip 


MUREX sinterep 
PERMANENT MAGNETS 


are used in this new 


FERRANTI RIBBON PICK UP 


(designed by D. T. N. Williamson) 


Yet another example of the use of Murex 
Sintered Magnets where the need is for 
high flux density and magnetic stability. In 
this application, as in many others, Murex 
Sintered Magnets continue to give accurate 


Actuol size of mognet 6 and reliable service. 


any ancarh! Min Co Ltd M U R E xX 4 | M | T E D (Powder Metallurgy Division) 
RAINHAM «+ ESSEX Rainham, Essex 3322 


London Sales Office: CENTRAL HOUSE, UPPER WOBURN PLACE, W.C.I. EUSton 8265 


A high-quality versatile A.C. amplifier with a maximum power output 
of 16 watts (rated 12.5 watts .1 per cent. distortion) for 3. or 15 ohms 
matching. This unit contains its own pre-amplifier with mixing facilities 
for mike, radio and gram. with disc equalization; and incorporates the 
latest Elpico 3.D tone control circuit. 

MODEL AC 85. PRICE 22 gns. (AMPLIFIER ONLY). 


Supplied complete with 2 transportable L10/6 corner loudspeaker 
units. PRICE 32 gns. 


Pedestal stand crystal mike with internal volume control, 12ft. of cable 
and plu. MODEL M401 V. PRICE 4} gns. 


Illustrated brochure with technical specification available on request. 


ELPICO HOUSE GT. EASTERN ST 
GREAT BRITAIN (LONDON E.C.2- 
UMITED” = JA BIS O444 GL kines 


- 


There's a 

big future in 
printed circuits 

and dip-soldering— 
consult EN TH OVEN 
who can provide 


everything necessary 


to ensure perfect results 
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MICRONECTORS 

are precision | 
miniature connectors, is salad 
designed for instrument and “ 
aircraft applications where 
space is limited 


Ac tual size 


now available 


Plug and socket bodies 
moulded in Nylon Loaded 


P.F 


Contacts finished in pure gold plating to ensure ease of 
soldering, low contact resistance, and long storage life 
without corrosion 


Covers made of anodised aluminium fitted with sturdy cable 
clamp 


The full range, which will shortly be available, will 
include: 9, 18, 26 and 34 way 


New Wh : Agents Lugton and 
109-212, ‘Tott im Court Road 
Delephon MUSeum 3261 


For full details apply to 


THE McMURDO INSTRUMENT COMPANY LTD., Victoria Works, Ashtead, Surrey. Tel.: Ashtead 340! 


OMNI-DIRECTIONAL 


3-Speaker System 


WIS CS SUPER 8 CS SUPER 5 
Treble Units Facing Upwards Crossover Frequencies 800 and 5,000 c : 


The bass speaker is the W15/CS with a fundamental resonance below 
30 C/S; the middle speaker is the Super 8/CS; and the third speaker is the 
Super 5 with response well maintained to 16,000 C/S. The crossover 
unit is a } section type, with crossover frequencies of 800 and 5,000 C'S 
A volume Control is now fitted to the middle and top speakers which also 
face upwards to avoid undue directional effects 


This Speaker System was demonstrated at the Royal Festival 
Hall on November ist, 1954, and will again be used on May 
2ist, 1955. Festival Hall Demonstration, 21st May, 1955. 
8-page Programme, including 3 pages of explanatory notes 
and full details of the records to be played, now available 
post free at is. each from Wharfedale Wireless Works, Ltd., 
Idle, Eradford, Yorkshire, Stamps acceptable. 


PRICES TAX FREE 


WiS/'CS sand-filled Enclosure £47 0 


Treble Assembly £i8 oO 
HS/CR3 Crossover with V.C.’s £8 10 
arredaie EM 


WIRELESS WORKS LTD 2 Sand-filled Back Panels (40in. x 24in.) to 


complete the enclosure, where a suitable 


BRADFORD ROAD - IDLE - BRADFORD - YORKS corner is not available, can be supplied at £12 


Phone: idle 1235/6 (2 lines). Grams: Wharfdel, idie, Bradford po 
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_ ALUMINIZED 


N Ediswan Mazda aluminized pic- 
“S ture tube gives a picture 60°, 
brighter and more contrasty than is 
possible with an ordinary tube. 


In addition, Ediswan aluminizing 
protects the screen from ion burn and, 
with the new Ediswan ion trap tetrode 
gun to protect the cathode, tube life 
is increased, 

Ediswan production methods, which 
include the special in-line vacuumiz- 
ing system, ensure a higher, more 
uniform standard of lasting efficiency. 
For complete satisfaction demonstrate 
and recommend Ediswan Mazda 
aluminized picture tubes. 


EDISWAN 


MAZDA 


ALUMINIZED CATHODE RAY TUBES 


THE EDISON SWAN ELECTRIC COMPANY LIMITED 
155 Charing Cross Road, London, W.C.2 and Branches 


Member of the A.E.1. Group of Companies, 


eS a 


USEFUL 
LiGHT 


WITHOUT ALUMINIZING 


Without aluminizing, tubes waste half 
their light (see diagram above). To 
counteract this the brilliance must be 
increased and the tube life is shortened. 


z BACKING 


WITH EDISWAN ALUMINIZING 


Ediswan aluminized tubes have a mirror 
hacking to the screen, All the light is 
thus thrown forwards giving brighter, 
clearer pictures and extra life, 


SCREEN 


NATION WIDE SERVICE 


6 fully equipped cathode ray tube service 
depots provide better, quicker tube testing 
should the need arise. Stocks of tubes are 
available in 26 Ediswan Offices. Only 
Kdiswan give such complete backing to 
the Trade, 


Export enquiries welcomed 
TAPE RECORDERS 
GRUNDIG TKI? a7? 
GRUNDIG TKEIP 
GRUNDIG TK 
FERROGRAPH 2A, N 
VORTEXION 2A 
VORTEXION 28 
SUPER EDITOR 
ACE (Batter 


RECORDING TAPES 
GRUNDIG 
L.G.5. 1, 200% 
8501r 
600%" 


FERROVOICE 

| 2008 

Spare Spo 
E.M.). type 86. |, 200 
E.M.1. type 88, 600! 


GEVAERT 
1 ,200f« 


SCOTCH BOY 


1, 200ft 
Spare Spools 600f« 
FERROGRAPH 
1, 200t« 
1,750! 


Biin. Spools 


AGFA 
1, 2008 
600i ¢ 


Lead on tape 


ecocoococeo 
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MODERN ELECTRICS LTD. 


164 Charing Cross Road, London, W.C.2. 


immediate delivery from stock. 


RECORD REPRODUCING 
EQUIPMENT 


COLLARO TRANSCARIPTIO 
Mode! 2000 “13 9 
Model 2010 


GARRARD UNITS 
RCBOM AC 
RCBOM AC/DC 
301 Transcrip 
Type TA/AC 
Type TAO w th Decca 


heads 


CONNOISSEUR 
Variable 3 speed 


SPEAKERS 


W.8. STENTORIAN 
HF.610 
HF.#10 
HF.912 
HF.1012 tapped coil 
3.7.5 0r 15 ohms 


GOODMANS 
Axiom 150 Mk, Ii 
Axiom 102 
Axiom 101 


WHARFEDALE 


Golden 10 CSB 
Super 5 and 6 CS’AL 
Bronze 10in 
Bronze Bin 
W.8. Crossover Unit 
W.8. Tweeter Unit 


N 


TEST EQUIPMENT 
Avo 
Model 8 
Model 7 (latest) 
Uniminor Mk. Ii 
Electronic Meter 
Nide Band Sig/Gen 
Valve Characteristic 
Meter (new type) 
D.C. Minor 
10k¥Y Multiplier 
Model 8 
arrying Cases for 
Models 7, 8 and 40 
5 ADVANCE 
H.1 (Sig/Gen) 
| £.2 (Sig/Gen) 
P.I 
4 COSSOR 
é Oscilloscope 1035 
6 
6 


for 


‘ 


£120 0 
£104 0 
1433 418 § 


Oscilloscope 1052 


Voit: Calibrator 


TAYLOR 
All new Taylor Test Gear 
stock 


P.CK-UPS 
ACOS Hi G 20 
DECCA 


X.M.S. Magnet 


CONNOISSEUR 
Super L/ weight 
Spare Heads 


COLLARO STUDIO 


Type O or P 


May, 1955 


Tel.: TEMple Bar 7587. 


Cables: Modcharex, London 


Prompt attention to post orders 
LEAK 
2 Heads with Dia 
mond Stylus . Gow 
MICROPHONES 
AcOoS 
Mic 22 (Crystal) 
Mic inserts for above 
Mic 16 (Crystal) 
Mic 35-1 (Crystal) 


LUSTRAPHONE 
M/C High imp 


RESLO 
URA Ribbor 
RVA Ribbon 
YMC (low imp.! 


FILM INDUSTRIES 
| Ribbon <i0 (0 


«4 
4) 
412 
é! 


és 


MICROPHONE STANDS 
Floor, 3 extensions a2 
Table Stand 

LEAK AMPLIFIERS 

L.10 complete 
Point |, TL.12 
Point 2, TL.25 

QUAD, Mk. Ii 

SOLON, New Instru- 
ment tron 200-250 v 


25 w 


» 9 


9 8 


ALL GARRARD, CONNOI!S- 
SEUR, DECCA and COLLARO 
HEADS, SAPPHIRE and DIAMOND 
STYLI for the above HEADS NOW 
AVAILABLE 


Quartz Crystal 
Goniometer 


production of 


For the 


crystals it is 


high quality piezo-electric 


necessary that the quartz blanks should 


be cut in a specified relationship to a given atomic 


plane and to a high degree of accuracy. 


This may be 


done simply, quickly and accurately by X-ray dif 


fraction methods. 


meter was specially designed for this work 


A few of its outstanding 


l. Reading of 
accuracy ol 


angular 


Interchangeable 


crystal 


measurement with 


30 seconds 


mounts for 


quartz and finished blanks. 


Easy reading of angle by optical scale pro- 


jected on screen 


Reflection peak readings read direct from 


intensity meter mounted on apparatus. 


features 


an 


uncut 


he Hilger Quartz Crystal Gonio- 


are. 


5. Fine focus X-ray 


unit giving high intensity 


X-ray beam from a focus 0.04 mm. diameter 


Extremely sharp and narrow reflection peaks 


due to fine focus, 


giving increased accuracy 


and speed of reading. 


ase «rite 


rniormation 


eue CH 281 


HILGER & WATTS LTD, 98 St. Pancras Way, Camden Rd., London, N.W.1, England 
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has been added to B.C.C. range of communications equipment 


68U designed and built with the same precision and care 


a scientific instrument 


has several new features 


ae A OE 


tive 


TYPE 68U. 


B.C.C. sets the standard 


BRITISH COMMUNICATIONS CORPORATION LIMITED 


Second Way, Exhibition Grounds, Wembley, Middlesex 


Telephone Wembley /2/2 
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GOODSELL 


T.W. 100 Tape Amplifier (be/ow) 


For use with Wearit \ of ik 


deck. Separate cireuit for immediate 


playback when used with i deck 
facilities With .. >; 4 
i y pe | é Pre-amplifiers (obove) 


PPA re-amplifier 5 complete 
P ’ a The latest PFA unit is built especially for 
we with our range of Williamson Ampli 


Meter monitoring 


fiers. Separate bass and treble control in 


qualiser section Low noise—high gain 


mv. input, 6 valves. T’rice £2 e 


tr Demonstrations of al! these units at B.K 
Partners Ltd., 229 Regent St., London, W.! 
ond Classic Electric Co. itd., Croydon 


GOODSELL +. 


40 Gardner Street Brighton | * Sussex 
Tel. : Brighton 26735 


is Solving Valve Testing Problems 
= “Mullard HIGH SPEED VALVE TESTER 


ndustries which deal extensively with radio and other 


electronic equipment are finding the Mullard High Speed 
Electronic Valve Tester ideal for routine checks This 
instrument provides the quickest method of checking large 
quantities of valves, and can be operated if necessary by non- 
technical personnel after only a few minutes’ instruction 
Write for full details and a copy of the folder “High Speed 


Testing in Industry" to Department E.V.D. at the address below. 


Mullard 
(ag) — 


SHAFTESBURY AVENUE, W.C.2 


MULLARD LTD CENTURY HOUSE 


MVYM266A 
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A HIGH Mu PENTODE 
with low hum, noise and microphony 


TYPICAL OPERATING CONDITIONS 


Anode Voltage (Va) 250 250 250 250 
Screen Voltage (Vg) .. 80 100 160 200 
Grid Bias (Vg) non oe 2.75 35 
Anode Current (mA) 78 79 «6105 12,3 
Screen Current (mA) 245 2.5 3.3 3.85 
Mutual Conductance (mA/V) 17.0 7.0 745 14 


Anode AC Resistance (ra) 
(Megohms) 055 055 04 0.3 


Input Capacity (Hot) (uuF)... 20 19.9 19.7 19.5 


RATING 


Heater Voltage 
Heater Current (Amps) 
Maximum Anode Voltage ... 
Maximum Screen Voltage ... 
Mutual Conductance (mA/V) 
Taken at V,=— 250; Vg2=— 100; Vg; = 


British 7 pin Pin No. 5 Heater 

Pin No. | Metallising Pin. No. 6 Cathode 

Pin No. 2 Anode Pin No. 7 Screen (g2) 

Pin No. 3 Suppressor Grid(g3) Top Cap Control Grid (g;) 


Pin No. 4 Heater 


The AC/SP3 RH is available in two grades. The valves in 
both grades are characteristically identical, the grading 
‘A’ or ‘B’ relating only to relative levels of hum, noise 
and microphony. B Grade valves are suitable for the 
majority of applications, but for particular applications 
where the noise level is very important Grade A may be 
preferred. 


Under typical operating conditions with V,—250v, 
R, =~ 150 KO, Rg— 150 KQ, Rg2—500 KO, Ry = 1 KO, with the 
heater fed from a centre-tapped A.C. supply the equivalent 
hum voltage at the grid of an average grade A vaive is 
approximately 5uV, whilst the combined noise (excluding 
hum generated by the valve and grid resistances, using a 
high quality A.F. amplifier) is not greater than 8.V. 


The following table compares the noise, hum and micro- 
phony from the two grades of valve. 


HUM NOISE 
‘A’ « 5.4 down on ‘B’ ‘A’ x2 down on ‘B’ 
MICROPHONY 
‘A’ « 8 down on ‘B’ 


THE EDISWAN MAZDA AC/SP3 RH 


is an indirectly heated Pentode with a special 
heater construction designed to reduce hum 
due to A.C. fields within the valve. 

Provided precautions are taken to minimise 
hum due to external wiring, the AC/SP3 RH 
may be used in the early stages of amplifiers 
where the reduction of hum, noise and micro- 
phony is of primary importance. 


Full technical information on request. 


EDISWAN 


MAZDA 
VALVES & CATHODE RAY TUBES 


The Edison Swan Electric Co. Ltd. 
155 Charing Cross Road, London, W.C.2 
and Branches 


Member of the A.B.1. Group of Companies 


Telephone : Gerrard 8660. Telegrams: Ediswan, Westcent, Londo 
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FIDELITY wits ECONOMY 


Is that possible? YES! The answer is to be 
found in the now complete range of 
“ BAKERS Quality Speakers ’’ comprising 
some |4 models covering the requirements 
of both the *’ Quality '’ enthusiast and the 
more general purpose Public Address. 
Further information on the above, includ- 
ing constructional details of suitable enclo- 
sures, will be gladly forwarded on request. 


THE 12’ ISW. DE LUXE 
MK. | & MK. II 


ALL EXPORT enquiries to :— 
JOHN LIONNET & COMPANY, 
62-63, Queen Street, London, E.C.4. 
PROMPT QUOTATIONS WILL BE SUBMITTED ON REQUEST 


BAKERS Please write for full details to: 
d A 2724 DINGWALL ROAD, CROYDON, SURREY. 


Sole Distributors for Eire: BRIAN CURRAN 


Croydon 2271/2 


Harold Cross Road, TERENURE, DUBLIN 


283 


Casuannsic RADIO winiismcam 


CONNOLSSEUT’ GRamoruone MTOR 


We present an entirely new three-speed unit 


operating at 
334, 45 and 78 r.p.m The full 12” turntable is lathe 

turned and manufactured of non-ferrous material The 
ma spind is precision grour and lapped to mirror 
finish and runs in phosphor bronze bearings. The synchr 

nous motor is dynamically balanced and resiliently mounted, 
making it rtually vibrationless, with low noise 


leve] and 
low hum induction 


The speed change is arranged mechanically and gives a 

variation on all speeds, the synchronous motor running 
at constant speed at all settings No braking action is 
employed to obtain speed change 


It is suitable for playing standard transcription and micro- 
ve © rdings Input voltages 200/250 v. A.C 50 
les or, as specified to order for 200/250 v. A.C. 60 cycles, 
wv 110 v. A.C. 50 or 60 cycles. Mounted on }° die-cast 
yoard 159° x 134° with 3}° clearance distance below motor- 
CONNOISSEUR Super Lightweight 3-head Pick-up with Sapphire Stylus ard. Speed selector turret is fitted at left rear of motor- 
Prices: Complete Pickup with one head (either Standard 78 r.p.m. or — — off switch at left front also releases pressure 
Microgroove 334 or 45 r.p.m.) £4 10s. Od, + P.T. £1 12s, Id. Total £6 2s. Id. on the rubber drive assembly 
Each additional head £2 10s, Od. + P.T. 17s, 10d. Total £3 7s. I%d. to take ¢ 
Replacement Armature 10s. 3d P.T. 3s. 6d. Total 3s. tid. 
Ficted with Diamond Stylus, complete Pickup with one head €7 12s. 9d 
P.T. €2 i46. Sd. Total £19 7s. 2d. Each additional head £5 12s. 9d. 
> + 
7 = a een A 4 Keg Repl cement Armature ¢° 13s Od. P.T. Price: £19 + P.T. £6 15s. 5d. Total £25 15s. 5d 


A. R. SUGDEN & CO. (Engineers) LTD. 28:25 eter See ess 


WELL GREEN LANE : BRIGHOUSE : YORKSHIRE iii=is-imiuitichap's"nen "ome atac 


Kastiand Trading Co., 1 I ce Street, Singapore 


All motorboards are drilled 
nnoisseur Standard and Super Lightweight 
Pickups unless otherwise ordered. When used with these 
pickups mounted in position, 34” clearance above motorboard 
is recommended 


Distributors) Danby Ra Corporation, 2042 Chestnut 


Phone: Halifax 69169. Grams: Connoiseur, Brighouse Rivet, Fhttateiphie, & Fe Antic Supply Labeesteries, Michels Arcade 
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A NEW TECHNIQUE IN HIGH SPEED 
WAVEFORM MONITORING 


BANDWIDTH : 
10 kc/s to 300 mc/s 
INPUT IMPEDANCE OF EACH PROBE: 


Approx. | pf (input element of variable 
capacity divider) 


MAXIMUM SENSITIVITY 
Full Scale Deflection for 1 Volt input 
TIME SCALE: 
Variable from .05 microsecs to 5 microsecs 
RECURRENCE RATE OF MONITORED WAVEFORM : 
100 c/s to 10 ke/s 
CALIBRATION 


Provision is made for accurate 
measurement of time and voltage 
scales of a waveform 


PREVENTION OF JITTER : 


A circuit is incorporated 
for providing a stable 
display when a monitored 
waveform is jittering with 
respect to its driving pulse, 


HIGH SPEED RECURRENT WAVEFORM MONITOR TYPE 500 


The wide bandwidth and high sensitivity 

of the instrument as well as the very high input 

impedance result from the use of a sampling technique. 

During each recurrence a measurement is made of the instantaneous amplitude 
of one point in the waveform, This measurement is amplified and applied to 
the cathode ray tube as one co-ordinate of a graph of the waveform. During 
subsequent recurrences, instantaneous measurements are made of different 
points, resulting, after about 100 recurrences, in a complete graph. 


information, 


tame =6MMETROPOLITAN-VICKERS 


Member of the AEI group of companies 


aumummmmmm Leading Electrical Progress ———— 


R B40! 
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THE NEW GRUNDIG TK12 
is perfectly attuned to 
the New V.H.F.... 


"* the new V.H.F. broadcasts you need the new Grundig TK12 
Two-speed Tape Recorder. Those owners of the TK12 who 
tune in to Wrotham, 91.4 and 93.8 mc/s, will be thrilled with its 
possibilities for high-fidelity recording. The same satisfaction will be SPECIAL FEATUR BS 
enjoyed when the proposed eight additional high-power transmitting Two Speeds Track Buttons identity 
stations start operating throughout the country, in Band II (88-95 which Track has teen used. Magic Ey 


mc/s), on wavelengths of approximately 3 meters. tuning for sound modulation \/ I!luminated 
rime running Indicator 


Similar in size to the popular Grundig TK9, the TK12 has 2 speeds: 
74 ins./sec. with frequency range of 50 to 12,000 c.p.s. and 3} ins./sec. 
with frequency range of 50 to 9,000 c.p.s. It is in the middle price 
group and within the range, in every sense of the word, of all wireless 


fans and experimentalists TK12 
GRUNDIG (Gt. Britain) LTD., (Dept. W.W.) PRICE 70 GNS. (less microphone 
39/41 New Oxford Street, London, W.C.! Ribbon Microphone GRM 1Z 12} gns 


(Electronics Division, Gas Purification and Chemical Co. Ltd.) Dynamic Microphone GDM 5Z 64 gns. 


Developed for use in very high voltage- 
low current circuits, these rectifiers 
give approx. 600 volts output for each 
inch of length. The highly insulated 
tubular construction and the end tags 
for soldering enable them to be wired 
directly into circuit, whilst, providing 
adequate insulation is present, there is 
‘no limit to the number that may be 
connected in series. Below are tabu- 
lated some of the many types available 


in this range of 


RECTIFIERS TYPE 36EHT & 36K 


For further information on EHT recti- 


TYPE No INVERSE INPUT | - ———d  BUILSE OUTPUT fiers, write for Data Sheet No. 60 to 
VOLTAGE | VOLTAGE 100 A 2mA VOLTAGE om. 
| Dept W.W.5 


VOLTAGE 
} 6s 27 g ee 3 WESTINGHOUSE 


PEAK a.M.S ~ 
E OUTPUT VOLTAGE PEAK TYPICAL 


$10 162 


2138 | : BRAKE & SIGNAL CO. LTD. 
+4 | 82 York Way, King’s Cross, London, N.1 
cases | | Telephone : TERminus 6432 


M 
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TELEVISION 


In the impressive link-up of national 
television services, large numbers of 
BICC Multi-Unit Cables and Polypole 
Couplers were used throughout Europe. 
They were employed with both V.H.F. 
link equipment and T/V cameras. These 
cables and couplers are designed to pro- 
vide a robust trailing cable system to 
withstand the hazards of outside tele- 
vision service. For further information 
please ask for Publication T.D.T.15 


BICC | multi-unit cables 


and polypole couplers 


BRITISH INSULATED CALLENDER’S CABLES LIMITED - 
21 BLOOMSBURY STREET, LONDON, W.C.I is 
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FLEXIBLE SHAFTING 


‘e 
for REMOTE CONTROL of ELECTRONIC EQUIPMENT 


® RADIO TUNING Flexible Shafts give freedom in design because 
® INSTRUMENT CONTROL they can be run between any two parts and 
® COMPONENT COUPLING eliminate alignment problems. 


The S. S. White Company produce Remote 
Control Shafts to meet any requirement. 
€o. OF CREAT GRITAIN LTD. 
SIMBUSETRIAL DBIvIisIion 


Britannia Works, 25-31 St. Pancras Way, London, N.W.1 
Telephone : EUSton 5393 


THE ba! iE N Th ie 


TT 


LUSUtiieet? for hearing aids 


The smallest glass-encapsulated transistor in the world; a result of the 
specialised valve manufacturing techniques pioneered by HIVAC. 
Hermetically sealed against moisture. 


All British manufacture throughout. 
ntains a germanium junction element manufactured by 


The new HIVAC junction transistor type XFTI, because of its 
extremely small size and high performance, is the perfect element 
for all stages of the most modern Hearing Aids. 


Dimensions are only 5.3 x 3.8 x 15 mm. 


Ruislip 


STONEFIELD WAY, VICTORIA ROAD, Telephone: 
Ltd SOUTH RUISLIP, MIDDLESEX. 3366 


he \ 
| llivae 
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GERMANIUM DIODES 


GEX34 in the 
Ratio Detector 


The Ratio Detector has been generally accepted as 
the most practical form of detector for receivers 
designed for the new High Quality F. M. Service 

since it obviates the need for a separate limiter stage 
The illustration shows the application of two GEX 34 
in a typical ratio detector where full advantage has 
been taken of its small size by enclosing them in the 
LF. transformer can. This construction reduces the 
risk of instability and eliminates the possibility of 


harmonic feed back via the heater leads. 


RI 


47pF = 


“-<<«08F" 


GEX34 7s 


1.F. INPUT 


» AUDIO 
OUTPUT 


W 727/6 BA6. 2 x GEX34 
ADJUST RI FOR MINIMUM A.M. OUTPUT 


Transformer Design. Although the circuit shown above is 
conventional, an LF. transformer designed for use with thermionic 
diodes is not necessarily the most suitable for germanium diodes. A 
suitable design of transformer has been evolved at The G.E.C. 
Research Laboratories, details of which are available on request. 


THE GENERAL ELECTRIC CO. LTD., MAGNET HOUSE, KINGSWAY, W.C.2,. 
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The Final Word 


In all radio reproduction it is the LOUDSPEAKEP 
which has the Final Word. It is the LOUDSPEAKER 
which finally determines the quality of reproduction 


The finest radio receiver in the world can only 
give indifferent results if fitted with an indifferent 
LOUDSPEAKER. 


lt is the LOUDSPEAKER which re-creates the sound 
and it is the LOUDSPEAKER above all which must 
be BEYOND REPROACH 


We have loudspeakers for every purpose and set manufacturers Model P44 
are invited to collaborate with us on all problems relating to Lightweight 12” Loudspeaker 


sound reproduction. 


Roly Colsslisn Ltd. veants*tinstt 
O a Le estion f . THAMES DITTON, SURREY 


Telephone : Emberbrook 3402-6 


—M. R. SUPPLIES Ltd—— 


For high quality materials ot the most attractive prices. Rapid delivery trom the 
Giligent aad enthusiastic service. All prices nett 


CONVECTOR HEATERS, 8 ki \owatt 10/250 ¥. 60 Fitted Delco induction motor 
elent running In tilt housing llin. square leep by I4in. overall height 
Many we ustrial and domestic applicat ) new condition, @6/18/6 
(dew 
Low VourAan ey K laxot t DA w model makers, car fans, etc 
Sin. dia., 2) with jin, shaft rent » des. 1/9) 
ROTARY RESISTANCES | mw aemall ract mit battery chargers, et: Ohmite 
300 obine “ a, 4 6 at Oressall 30 ohme 2 amps., 1§/- 
All wire wou an eo, td 
HOOVER AIR BLOWERS. : v t e type with handle in housing, 7in 
a by Gin, deep, o ‘ ‘ ! 000 f.p.m. motor gives very high duty 
performance, £3) , 
Owe-WALY 4 y. .., wl ne ‘ duction (with capacitor fitted to 
moter), 20 i be me, 142 reversible, shaft fin. dia. by 
20. pr t 7 ~ (che 76 
ru GEARED MOTORS ned bale , el wt » London 
Pull deta le ty ow Lint ni 
@SARED ‘MOTORS. Larg ‘ brand ’ ) elf, All with leads 
. . ' is Fated y 240 ¥. ACU DA 
7/6 (des, 2/6), Pine 
1/6). Capacitor Induc 
capacitor, 28/17 len 
in.), overall length #in 
Also 10 r.p.m. and | t.p.m, (80 
And many others, Please 
are supplying many of the large 
ledustris five 
SEWING MACHINE Boros conve Complete). Rea righ quality job at about 
half usual price n Ov. AA ‘ wel woto outrol, needle i 
belt, ete with inetructions for ’ t , ay |b tee 5/- ides, 2/6 
SMALL GEAR BOXES Lrcrmeatobe D f, 9300/1 reduction ie-cast housing 
afin. « Ofin, «Zin, Final shaft i t jis Bal! beart Inger, Crmasersinnion 
up to 1/ loth HP. 45 
SYNCHRONOUS ELECTRIC CLOCK SOVENENES. i ‘ 200/250 + 
OO « with epindles for hours, minutes entra ‘ aia > « dust 
cover Sjin. dia n.d “" with flex rea ‘ les of Uhree hance 
im gourd ety le 2 
DUAL ELECTROMAGNETIC Couwrans . » 20/24 v. D.C, (or BO Ad . 
aod fitted with manual ré hach « two separately energised counters Quartz Crystals of any shape and size cut znd 
counting up to 0998 (apec O00 ope m per minute). In cylindrical 


Brand new, each is ground precisely to specification and coated, if 
am required, with Gold, Silver, Aluminium or 
ft./br Rhodium, etc 
=, with 10in. impelle m0 ©. ft.) 2/6 (i 
AMMETERS (first-class makers) 0/60 r pot! im pro 
wing Spin. dia. by 4 26 6) 
t Philips Vari ‘able y= Famdleg Stuart Electric Pumps. 6.8.0 Broox ES Cc RYSTALS Ltp 
be Suppliers to Ministry of Supply, Home Office, 8.8.C.. et< 
M. R. SUPPLIES, Ltd., 68 New Oxford 8t., London, W.C.1. 1813 TRAFALGAR ROAD, GREENWICH, LONDON, 5S.E./0 
Phon nwi 2 
Telephone : MUSeum 2958 ee Coen SOEe 


Groms: Xtals Green, London Cables: Xtals, London 


High Q 
inductance 
coils 


wound on Ferroxcube cores 


D ESIGNERS of compact and efficient 
tuned circuits and wave filters are 
making ever-increasing use of Mullard 
high Q inductance coils. 

Based on Ferroxcube, the world’s 
most advanced magnetic core material, 
these coils combine small size with an 
inductance of up to 30 henries over a 
wide frequency range. Furthermore, 
their convenient shape and self screen- 
ing properties facilitate either 
individual mounting or stacking. 

Full details of these and other high 
grade components now available from 
Mullard will be ‘gladly supplied on 
request. 


Special Features 
Small size 

Low hysteresis loss factor 
High value of inductance 

Low self capacitance 


Controllable air gap facilitating 
inductance adjustment 


Self screening 
Controlled temperature coefficient 


Operation over a wide frequency 
range 


Easily mounted 
FREQ.Ke/s. 


— a ‘ Ticonal’ permanent magnets, 
Mullard |Mullard | ‘Magnadur’ ceramic magnets, 
~ A Ferroxcube magnetic cores. 


MULLARD LIMITED . COMPONENT DIVISION - CENTURY HOUSE . SHAFTESBURY AVENUE - LONDON 
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PREMIER RADIO CO. 


6. H. MORISS & CO. (RADIO) LTD. EST. 40 YRS 


(Dept. W.W.) 207 EDGWARE RD., LONDON, W.2. Tel.: AMBassador 4033 & PADdington 3271 


The NEW 


PREMIER TELEVISOR 


SUITABLE FOR USE WITH ANY POPULAR WIDE 
ANGLE TUBE 


Brief Technical Details are as follows 


20 valves (plus tube) Superhet Receiver, tunable ‘rom 40-68 Mc/s 
without coil or core changing. Wide Angle scanning Flyback EHT 
giving 14 kV. Duomag Focaliser, permanent magnet focusing with 
simple picture centring adjustments, suitable for any wide angle 
ibe, may also be used with a 12in, Tube with very minor modifications 
VISION CIRCUIT. Common RF Amplifier, single valve frequency 
hanger, two IF stages, Video Detector and Noise Limiter followed by 
special type of Video Output Valve ALL COILS PRE-TUNED 
ASSURING ACCURATE ALIGNMENT AND EXCELLENT BAND- 
WIDTH 
SOUND CIRCUIT. Coupling from anode of frequency changer 
t t Double Diode Triode detector and first LF Amplifier, 
» Noise Limiter and Beam-type Output Valve, feeding a |0in 
Speaker ALL CO’'LS PRE-TUNED 
TIME BASES. 2 valve sync. Separator, giving very firm lock and 
excellent interlace 
LINE TIME BASE. Blocking Oscillator using a pentode driving a 
high efficiency output stage comprising Ferroxcube Cored Output 
Trans‘ormer with Booster Diode 
FRAME TIME BASE. Biocking Oscillator driving a Beam Output 
Valve coupled through a Transformer to the high efficiency FERROX- 
CUBE Cored Scanning Coils 
POWER PACK. Double wound Mains Transformer supplying all 
L.T. and H.T. using two full-wave Rectifiers 


The Televisor may be constructed in 5 easy stages: 

(1) Vision, (2) Time Base, (3) Sound, (4) Power 

THE COMPLETE TELEVISOR IS SAFE TO HANDLE, Beinc ck, (5) Final Assembly. Each stage is fully covered 
COMPLETELY ISOLATED FROM THE MAINS BY A DOUBLE in the Instruction Book, which includes layout, circuit 


WOUND MAINS TRANSFORMER. ALL PRESET CONTROLS = diagrams and point-to-point wiring instructions. 
CAN BE ADJUSTED FROM THE FRONT, MAKING SETTING 


UP VERY SIMPLE. The Instruction Book also includes full details for con- 
verting existing Premier Magnetic Televisors for use 
with modern wide angle tubes. All components are 

individually priced. 


Instruction book 3/6, Post Free. 


MULTI-CHANNEL TUNER AVAILABLE 
SHORTLY— WATCH FOR ANNOUNCEMENT 


CONSOLE CABINETS 
For 14", 16" and 17" Televisors 


A handsome Walnut Cabinet that will be a fitting housing for a 

first-class Televisor 
Folding doors are fitted to cover the Cathode Ray Tube when not in use. 
A flap is provided which gives access to the preset controls on the front 
edge of the Chassis. A baffle board suitable fora !0in. Loudspeaker and 
all the necessary Tube and Chassis bearers are included. he overall 
dimensions of the Cabinets are the same: Height 384in. Width 19in. 
Depth Top 19in. Depth Bottom 2lin, 

TUBE ESCUTCHEONS 


H.P. TERMS: DEPOSIT £3.7.6 & 

PRICE - - PLUS 21-PKG.& CAR. 12 MONTHLY PAYMENTS OF 1869 
TERMS OF BUSINESS: Cash with order or C.O.D. over £1. Please 
udd 1)-for Post Orders under 10) -, 1/6 under 40) -, unless ovherunse stated. 


WIRELESS WORLD 


PREMIER RADIO COMPANY 
4-WATT AMPLIPHEE| gS. ee 


Model PCI 


BAYTERV CRARSENS 
cote gall - e eu whe losed 6410 
Battery at 1 anny used in strong ton 


; 4 Ca ‘ are supplied with Pane 
e s & Carr ia iter . ‘ ae —— 
above unit le m actured 


Valve line-up 68L7, 6V6 and 6X5, FOR A.C. MAINS Famous Manufacturer's Surplus of 
r “ 2 triode 6a! in used for 


prehensive tons | | comtein Bx - Govt. som = ANTI - INTERFERENCE AERIALS 
for Soap and tou : 1/6 P. and P 35 6 offered at a fraction of original cost 
BATTERY SWARCEN wold d fhe aerial te designe ¢ reveption 


All incorporate meta! rectific 


for 200-250 v. A.C le mats 
Cat 
2002 Charge 6 volt accumulator « 
ance, supplied to charge 
tor 13 6 
1004 Charge 6 and 12 v. accu * 19 11 
. . ALUMINIUM CHASSIS ame 
with tour " stal eat 
INSTRUCTION BOOK, 1 Post Free) which inclodes Spenatiely made trom Bright Aluminium b n 
Assemb y and wiring diagram, also a detailed Stock List . . COMPONENT PARTS 
priced components : - Aluminium Aerial Transformer Assembly. + 
‘ transformer Transformer 
rubber sucker rw rew 4BA © jis 


INASP OS 


b 4KA nut 
Reoeiver Transformer ‘ 


UNITELEX 5-watt Amplifier Type 
MG4 MG4A 


M PANELS [8 s.w.g. 
. tructls 


} eliat ion ' eatlet te led 
LESS CO-AXIAL CABLE & AERIAL WIRE, 15 
COMPLETE, 36 -, pine 16 phe. and carr 


* QUALITY CRYSTAL PICK-UP BOTNER- 
EL TYPE U46 26 - tins 16 rey 


‘ pius 


FBO BMBD ce '‘Qec' 


Peowrrr- 


The 


“PREMIER PORTABLE” 


TAPE RECORDER 


USING THE NEW LANE 2-8PEED TAPE UNIT MARK 6 


COMPLETE 3 Dens CASH 


Packing G& Carriage I gn 
Including Reel of Scotch Boy Tape and Microphone 


H.P. Terms : Deposit £10.4.9 and 12 monthly payments 
of £2.16.11, 


or Complete Kit Including All Parts, Valves, Speaker 
Cabinet, Tape Unit, Reel of Scotch Boy Tape, Rewind 


Spoo! nd 
+ tet heen ia £37. 4. 0 plus pkg. & carr. 15/- 


H.P. Terms: Deposit £9.6.0 and 12 monthly payments 
of £2.11.9. SEPARATE UNITS CAN BE SUPPLIED AS LISTED BELOW: 
built, wired and tested with Speaker), £14/15/-, plus 
SPECIFICATION Amplifier i “ nd test with Sy t 


postage and carriege 7/6 
TWO SPEEDS 7\in. AND 3lin.% 7-VALVE HIGH QUALITY Hire purchase terms, Deposit £3,13/9 and 12 monthly payments 
PER SECOND. AMPLIFIER. of £1/0/6 


A lifi Kit 6 iding Speaker £11\- plus packing and 
THREE SPECIALLY DESIGN-* INDEPENDENT TREBLE AND carriage * gals: 
ED RECORDING MOTORS. * toes ~— RD EL Hire pepgnace terms, Deposit £2/15/- and 9 monthly payments 
a 7 EELS ECO! LEV of £1 
ee rare ee INDICATOR. sik ome ie New opel 2-speed Tape Unit Mark 6. £18/10/- plus packing 
D2 AMPLIFIER and carriage 
4... team " FOR RECORD REPRODUC. Hire purchase terms, Deposit £4/12 6 and 12 monthly payments 
- ° LITY. of £1'5'9 
EASY FORWARD OR RE-» 00) —_ MARTH OR HOUS- Portable Cabinet (‘rexine covered £4/19/6, plus 
y y REM carriage 5 
carn a on ING MICROPHON Microphone, £2/15)-, plus postage and carriage | 
* SPECIALLY —__ MIC- Reel Scotch Boy Tape MC2-111 (1,200ft.), £1/15)- 
ONE KNOB DECK OPERA- ROPHONE BY A LEADING 
TIOV. MANUFACTURER 


postage and 


plus packing 
and carriage | 


Instruction Booklet. 2/6. Post free 


WILLIAMBON AMPLIFIER aah 16 gns. 

Terms : sib 
Deposit £3.16.9 & is’ regan yen 61. 1.11 
This Kit te ehectute 


bet atten | 


WILLIAMSON beyindd TRANSFORMER 
£4.4.0 


are 


exact to seuthor 


Author's @yecificat > low 


MAINS TRANSFORMER 8P425A 
(Completely Shrouded) 


This Tranetormer hes an addit " A. and 
« aqvatile f it « tra ‘ 
Feeder mit 


WILLIAMSON CHOKES 


£2.12.6 
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METERS 


Full Beale 
Deflection 


Externa! 


Dimensions Movement 


FP. Therm 


xin 


O~2D@W~IDO]-~-1S@-) 
@BPSPSP@®OQSOQI*SIS 


~EK=EEZEEKE 


nok 


a 


SEND 2id. STAMP 
FOR OUR 
1955 CATALOGUE 


* 


PREMIER MAINS 


TRANSFOR MERS 
All primaries are ta « 250 ¥ ' 
SP176B, 
SP450A, 
SP351A, 35 
* 
SP 462, 


SP426A, 


E.4.T. primar 
tappe 
£.H.T. TRANSFORMER, pr 
‘ secondary 4 K “ 


£.H.T. TRANSFORMER, pr 
eeconlar h ‘ 


Build these NEW PREMIER DESIGNS 
3-BAND SUPERHET 
RECEIVER 


MAY itt £7 19 
BUILT FOR . 6 


Latest type Superhet 
4 valves and metal rex 
tion on 200/250 
Waveband coverage short 
metres, medium 180-550 metres, 
long 900-2,000 metres 

6KS freq. changer, 
Detector AVC and first 
output The attractive 
house Receiver size 
6hin, high, Shin. deep can b« 
in either WALNUT of 
BAKELITE or WOOD Instruction 
Book 1! post free, which includes 
assembly and wiring diagrams, also a 
detailed stock list of priced components 


Circuit 
tifiers for 
volts Af 


using 
opera 
mains 
16-50 
and 


the 
supplied 
IVORY 


TRF RECEIVER 


MAY BH BUILT 


FOR £5.1 5.0 

The circuit is the latest type TRF using 3 valves and 
Metal Rectifiers for operation on 200/250 A.C 
mains. Waveband coverage is 180-550 metres on 
medium wave and 800-2,000 metres on long 
The dial is illuminated and the Valve line-up is 
6K7 H.F. Pentode 6/7 Detector and 6V6—Ourtput 
The attractive Cabinets to house the Receiver size 
H2in. long, 64in. high, Shin. deep, can be supplied 
in either WALNUTor IVORY BAKELITE or WOOD 


INSTRUCTION BOOK | )- (post free) which 
includes Assembly and wiring diagrams, also 
a detailed Stock List of priced components. 


wave 


7-eet tees eevsewewevweweuweweeee © eto 


DECCA MODEL 33A 


RECORD PLAYER 
ADAPTABLE FOR STND. OR L.P 


Ineludes oryetal 
light-weight plastic 


3-SPEED AUTOMATIC RECORD CHANGER 


Made by World-fam 
tarer. The Unit 4 gu 


LIMITED QUANTITY ONLY 
Plus packing at! carriage 
BRAND NEW 
emi in manufacturer igine 
carton 


£11.11.0 


PRICE 


quarantes 
List 
air 


MINIATURE TUNING CONDENSERS 


l-gang 0005 mfd 69 


PREMIER VARIABLE IMPEDANCE 
"MATCHMAKER” MDO.IS OUTPUT 
TRANSFORMERS 


signed to meet the 4 oi for an « 
Output Transformer ratios fror 
entre tapped and ca i 
« either single or 5 
or” B to a 
ombination there rr 
) Watts audio LOO mA. fF 


45 


LOUDSPEAKERS 
BLAC —2j\n. dia 
ELAC 
PLESSEY 
mp. (600 chins fhe 
PLESSEY tin 
: 600 ohme fh 
10in. dia. Moving 
GOODMANS — Xin. dia, 4 . 
Pius 5 packing and carriag 
VITAVOX Kia w 


15 ohms. ing 


Sin. dia 


fin 


Mir 


ALL-DRY 
BATTERY 


PORTABLE 
RECEIVER 


MAY HP 
BUILT FO? 


£7.8.0 


4 miniature Valves in a Superhet Circuit 
covering medium and long waves 
Rexine covered Cabinets Iitin. x 10in. x 
Siin. in two contrasting colours. Wine 
with Grey Panel, or Blue with Grey 
Panel, please state choice when ordering 
THE SET MAY BE USED EVERY. 
WHERE—home, office, cor or holidays 
INSTRUCTION BOOK, 16 (Post 
Free) which includes Assembly and 
wiring diagrams, also a detailed 
Stock List of priced components. 


ACCUMULATORS 


0 amp. (by fan maker 


netrument with ar 


4 


Moving Coil 


10 - 
Rotherm 
Table bs for al} “the 


£2 
cnYstAL, ‘icnorilowt 
reoom wt 15 
above 106 — 17 6 
ACOS. High impedas tal Micropt 
ACOs tal M 
22 10 
AcOs 
This M 


tal M 


rophone @2 10 - 
Ha r Desk 


AVeTAL MICROPHONE 
be hom 
rd “4 m1 « ola 

y tateral ton 
nd projectors ; 


© idee 
19 6 

MAINS NOISE ELIMINATOR KIT 
ene tes igned hoke with - 


ait liagrame 
existing re 


Mike 


three « 
Cute 
Germanium Orysta!l Diodes. 6 BX wir 
24 - dow 
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1S AOCHVER soeery E.A.R. MULLARD 5-10 AMPLIFIER §RADIOGRAM CHASSIS 


NEW OONDITION 


PRICE 


£18.18.0 


Plus postag« 


22 19/1] deposit and 10 monthly and packing 


POWER SUPPLY UNIT : 
W'TH OUTPUT STAGE - . © S-wave 
FOR ABOVE corporates a change-over ewiteh f standart ' ~d : a ve 


records ami radio Piaug-in filter « 
types available. The ewitehed input i ' 
Bockets, output is available fo ! eakere niatare al) glass valves, overall chassi« sige 1S)pin 

© complete Power supply for Pre-amp! pe " ' high Hie lee, tint apertare lin. « 4)in 

BRAND NEW, READY FOR USE AND 

is bullt inte | the Amplifier, H.T. 300 volte 50 mA. and ¢ amps ; A. 

a wP ey ry Deposit £4 146 an 112 month ’ AKA _— ; £10-5-0 
ly payments of £1/6 wking and | et 


ments of @1/8 11 Or ans Hime Purchase Terma, deport @/11/8 and 
SELECTION OF H.P. ITEMS athly payments of $110 


GRUNDIG TK.819. Caeh price £90 15 Depos ; 
PUSH-PULL OUTPUT TRANSFORMERS. *«6V6 into 424 4-, 12 monthly payments @7. Postage « scktns CABINET availa 
56 ' 


, and long waves Using the latest 


¢ for above Chassia in figured walnut 

sine Sft. wide, 20. Sin. bigh 
21 gy © is 

Cash price Deposit ’] ; 

7.1154. BRAND NEW COMPLETE WITH VaLVEs, | GBUEDIO TES Cosh psi p's. past 617/}/- , © Purchase me, deposit £3/18/9 and 
£3 196 . arriage 7/¢ y i 
METER RECTIFIERS. Miniature type b leads 1-5 mA LEAK TL 10 ay ee AND PROAMPLETIER 
69 ‘ Cash price + Deposit 272 \ 


’ seery enemsind @ cadens LEAK % Post and packing a 
AMPLIFIER TYPE Al124A, rae cggratet 9 vals Le BAK I be om gio rk iamonn strut PORTABLE TAPE RECORDER CABINETS 
y La ) ith xtra ai 
eg Fey seared | stments, 7.5 ohm ‘at An Deron 04 16 9.13 ah 51 po Bs peor? 
Trae 


HEAVY DUTY ya RESISTANCE 17.5 ohmea, 4 « an ’ 1 TAPE DECK AMPLIFIER TYPE PRICE 
wit ng, 2hin. diameter, 10+ | Deposit A 2/-, 12 monthly payments 2136 | 


= monthly payments £41 stag 


Packing and Carriage extra 


fmovox m MK. Ul DECK. Cash price £289 2 
HEAVY DUTY LT TRANGFORMER : Primary tapped ct th monthly payments @1 12 . » Truvos Mk. ill 
95, postage and carriage 2/6 ER UNIT MODEL RF 720 ah f Pius Postage and Packing & 
ROTARY RESISTANCE. Wire wound hewvy duty ih. 51 ais 9. 12 month nt 
- i. emey TIS 8 jeitom HANDY enak Py s ~ 21 be We carry a comprehensive stock of com. 
toe bee tie 22/6. Se men a — lesa Rear ; ponents by all leading Manufacturers. 


tage and carriage | 


British Plastics Exhibition and Convention, London, June I-11 


Britain's Plastics Industry, 1955 


Published by the organisers of the exhibition, the June issue of Britisn 


PLASTICS gives the first news of what the plastics industry has achieved 

1955. It contains floor plans, descriptions of exhibits and quick-reference 
charts to material manufactures, moulders, fabricators, plant and equipment 
It serves not only as a daily Show Guide, but as a permanent buyers’ reference 


for everyone engaged in the industry 


A PERMANENT | BRITISH PLASTICS 


Buyers’ Guide to (he 


Pasties Indentry Show Guide 


A’ ye Out 1 June 


and Convention FROM NEWSAGENTS — 2s. 64. 
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Sihroduciug 


THE REGENT HEAOG 


Here is a brilliant new high-fidelity single record player which 
brings top quality reproduction within the reach of all record lovers. 


The Regent HF.100 is built to the same high standard as the 
Monarch Autochanger. It plays all records, all speeds, all sizes 
Its many features include: a new lightweight pickup incorporating 
a high-fidelity turnover crystal cartridge with dual sapphire styli; 
a concealed automatic stop which operates on all records, irrespec- 
tive of run-off groove diameter; powerful constant-speed 4-pok 
motor ensuring smooth power and the well-known ‘‘ Rotocam ’ 
speed change 


We shall be pleased to send you literature on request. 


BIRMINGHAM SOUND REPRODUCERS LTD., 
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VALVES, TUBES © CiRCUITS 


29. EF89 & UF89: IMPROVEMENTS IN LF. AMPLIFIERS FOR F.M./A.M. RECEIVERS 
PRELIMINARY DATA: EF89 


1.F. amplifiers for f.m. reception are normally ‘neutralised’ in order (i) to HEATER 
achieve satisfactory stability and (ii) to minimise the effects of capacitive feedback Vv 
from anode to signal grid in producing phase distortion and distortion of the h 
bandpass curve. An i.f. voltage is led back on to the screen grid through a neutralis- In 
ing capacitor, and passes through the interelectrode capacity cy.g. to the 
signal grid; there it cancels out the voltage passed through the capacity c,..;, the CAPACITANCES 
two voltages being of equal magnitude and opposite phase. The neutralising c 
capacitor forms the fourth arm of a bridge network, and its value is chosen to os 
balance the bridge. Unfortunately a bridge which has been balanced for f.m. Cour 
reception may not remain balanced during a.m. operation. Cal 

Cgi—h 

The Mullard EF89 is a medium slope variable-mu pentode whose introduction 
will tend to make neutralising requirements less critical. Unnevtralised rf. and CHARACTERISTICS 
if. cireuits can be considered under some conditions where previously neutralising 
would have been required 


The maximum amplification realised with the EF89 is higher than that obtained 
with previously available valves such as the EF41. An indication of the maximum 
amplification obtainable from an r.f. and if, pentode is given by a quality factor 
defined as the ratio of slope to anode-to-grid capacitance. When designing the 
EF89, the small anode-to-grid capacitance of the EF41 (c,..:<0.002pF) was 
used as a starting point, and the design of the EF41 modified to produce the highest gm 
practicable slope without increasing the capacitance. rs 


Under norma! operating conditions, with a 9mA anode current, the slope is TYPICAL OPERATING 
3.5mA/V for a grid bins of —2.0V i CONDITIONS 
V, Vp 
For f.m. reception the first stage of i.f. amplification is provided by the heptode V,3 
section of the ECH81! (which during a.m, reception functions as a conventional 
triode heptode frequency changer), The second if. amplifier will be the EF89, 
feeding into the ratio detector (diodes a’’s and a’’’4 of the EABC80). 


The EF89 has been so designed that when it follows the ECH8! connected as 
the a.m. frequency changer, the a.g.c. voltage can be applied to both valves if gm 3.5 mA/V 
desired. (Normally of course a.g.c. is not necessary for f.m. reception.) At high r 10 MO 
input signals overcontrolling does not occur, that is, an increase in signal strength R 42 kO 
does not lead to a decrease in output, and the distortion associated with over- eq y 
controlling is avoided. The cut-off characteristics of the EF89 and ECHS1 mixer Em (Vi= —20V) 240 DA/V 
heptode are so matched that, when the grid voltage is changed from —2V to 

16.5V, the slope of the EF 89 falls to one-tenth of its original value whilst the LIMITING VALUES 
slope of the ECH81 heptode falls to one-twentyfourth. The cross-modulation Vavpy Max. 550 Vv 
curve is better than for the EF 41, and the a.g.c. voltage therefore can be allowed Vv 300 Vv 
to take the slope down to a small value without appreciable distortion. e Max, 
Pp, max. 225 W 

The EF89 may be used also as a variable-mu r.f. amplifier. The screen grid V e210) max. 550 v 
is brought out to its own pin connection (No. 8), and the internal screening is Va max. 300 Vv 
connected to two separate pins (Nos. 1 and 6). These connections are very helpful Deo Max. 0.45 W 
in the design of r.f. (and, for that matter, if.) amplifiers, in that no additional . 


damping is introduced by earthing the suppressor grid and screening. The sup- I, max. 16.5 mA 
pressor grid connection to the chassis should have the lowest possible resistance Rei max, 3.0 MQ 
(Rys max 10k12) Vik max. 100 Vv 


BASE BIA 


The UFS#9 is rated at 12.6V, 100mA and is intended for d.c./a.c. mains Pin: 
receivers, In all other respects it is identical with the EF89 (6.3V, 200mA), and ini— 


323-6 7.5 9 
the same operating conditions apply to the E- and U-versions. Ss gi k hh 


S$ @ £2 g3 


Reprints of this advertisement and additional information may be obtained free of charge from 
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Ineffective Regulation 


Reousunes to the su given on p. 207 
of this issue the G.P.O. has found that electric motors 
are now responsible for just about as much inter- 
ference with broadcast reception as all other devices 
put together. 

This being so, it is to be regretted that the Post- 
.naster General’s recently assumed powers to control 
interference from electric motors are unlikely to have 
the fullest possible effect in abating the trouble. The 
issue of the Regulation giving these powers, which 
comes into force on September 1st, was reported on 
p. 155 of our April issue. Briefly, all users of motors 
will be required to k radiated and conducted 
interference within speci limits on the bands of 
frequencies used for television Band I and for 
medium- and long-wave sound broadcasting. 

It must be admitted that, on the face of it, this new 
Regulation might be considered likely to have the 
desired effect. But its launching was followed by a 
Press statement (to which publicity was unfortunately 
given in the newspapers) which, we fear, will weaken 
the Regulation. “The new powers,” said the state- 
ment, “will be used only where it is necessary for 
the Post Office to insist on an appliance being put 
right because it causes interference and the owner 
will not voluntarily have a suppressor fitted.” That 
will be taken by the public to mean, “ Don’t go to the 
trouble and expense of fitting a suppressor to your 
motor-driven device until your re «mn complain 
to the Post Office.” 


Cloak of Security 


In drawing attention to the unsatisfactory system for 
controlling and administering radio matters in this 
country, we believe this journal is expressing 
opinions that are widely held among wireless people. 
It is encouraging to find our views are now given 
support by two members of Parliament. In the last 
issue there was a letter from Capt. L. P. S. Orr on 
the problems of frequency allocation and this month 
Cc. L Orr-Ewing writes an “Open Letter to the 
Postmaster General,” sketching in the framework for 
a new kind of communications commission which he 
proposes for regulating our affairs. 
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Both these legislators refer to the Defence Services 
in relation to frequency allocation. Possibly they feel 
as we do that the Services tend to get more than their 
necessary and proper share of the cake. Capt. Orr 
specifically refuses to accept the proposition that 
“security considerations” can automatically be 
accepted as a valid reason for making other than the 
most economical use of communication channels. 

“ Security” is a sadly abused word, and we would 
hazard a guess that its excessive use is responsible 
for many of the difficulties that arise in adjudicating 
between conflicting demands for channels between 
civil and military interests. Security-consciousness is 
infectious, too, and the word is used in relation to 
matters that in fact might be disclosed to anybody. 
Not long ago Wireless World was refused a list of 
the frequencies used for the v.h.f. section of the 
British Forces broadcasting network in Germany! 


Transistor Symbols 
IT is regretted that the diagram in the Editorial 


Comment of our April issue was incomplete; section 
(f) was cut off in making the printing block. 

The full diagram is reproduced here. At (a) is 
shown the normal valve rectifier symbol and at (b) the 
conventional semi-conductor rectifier on which Wire- 
less World suggests that transistor symbols may 
rationally and usefully be based. Diagrams (c) and 
(d) represent, respectively, the p-n-p and n-p-n tran- 
sistor according to this system, and are similar to those 


(b) (c) (d) (e) (f) 


originally suggested by the Canadian Defence Research 
Establishment. 

Finally, the modified symbols (e) and (f) for p-n-p 
and n-p-n junction transistors are suggested by Wire- 
less World to simplify the reading of circuit diagrams 
by facilitating identification of the emitter element, 
which is thickened or blacked-in. 


(4) 
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Twin-Channel 
Tape Records 


H.M.V. 
System 


Demonstrate ‘ Stereosonic”’ 


a addition to the single-channel high-quality tape 
records which were introduced by the Gramophone 
Company last year, twin-channel tape records are to 
be issued in the early autumn. Complementary re- 
cordings will be made simultaneously on parallel 
tracks at a speed of 74in/sec on a }-in wide tape 
Separate amplifiers and loudspeakers will be necessary 
to reproduce the two magnetic records and to establish 
a sound field in which it is possible to distinguish 
individual sources of sound when the originals were 
separated in space, 

The system is termed “ Stereosonic,” which implies 
a difference from the conventional method of stereo- 
phonic recording and reproduction, in which omni- 
directional pressure microphones are spaced some dis- 
tance apart in the recording studio and more-or-less 
omni-directional loudspeakers are sited in similar rela- 
tive positions in the auditorium, In the H.M.V. system 
the sound is analysed at a single point by a twin-ribbon 
microphone, the directional axes of which are fixed at 
right angles. Since there is no appreciable phase 
difference at the pick-up point, the outputs from the 


BOOKS RE 


Department of Scientific and Industrial Research. 
Report for the Year 1953-54. Includes a summary of the 
work of the Radio Research Organisation which has 
covered investigations into the phase changes in low 
frequency waves at a coastline, propagation at h.f., v.h.f 
and u.h.f., the nature and distribution of atmospheric 
noise, and the use of the noise spectra of semi-conductor 
junctions to provide information about the physical pro- 
cesses involved. Pp. 326. Price 9s. Her Majesty's 
Stationery Office. 


Schaltungstheorie und Messtechnik des Dezimeter-und 
Zentimeter-wellengebietes, by Albert Weissfloch. Text 
book of circuit theory and measurement technique in the 
decimetre and centimetre ranges. Pp. 308; Figs. 282 
Price 33.50 Swiss francs. Verlag Birkhiiuser, Basle, 
Switzerland 


Electric Transmission and Distribution. Edited by 
B. G. A. Skrotzki. Theory and practice of power supply 
and the equipment used in distribution systems; con 
tributed by leading American professional engineers. Pp 
448; Figs. 292. Price 56s 6d. McGraw Hill Publishing 
Co., Ltd., 95, Farringdon Street, London, E.C.4 

Electric System Operation. Edited by G. B. A. Skrotzk 
Symposium on fault protective device, load control and 
dispatching, and power supply economics. Pp. 370; Figs 
277. Price 49s cGraw Hill Publishing Co., Ltd., 95 
Farringdon Street, London, E.C.4. 

Single Sideband for the Radio Amateur. Digest of 
articles from QST covering design of transmitters and 
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two channels differ primarily in amplitude and also in 
the ratio of direct to reverberant sound, The spacing 
of the twin reproducing loudspeakers is not important, 
but they should be arranged with their axes more or 
less at right-angles (60° to 90° is recommended). 
These conditions can be met in a living room of any 
size with the reproducers in adjacent corners. 

Best results are obtained at the junction of the loud- 
speaker axes, where the “ wall-eyed outlook” of the 
special microphone is exactly compensated by the 
“squint” of the loudspeakers, but the “ Stereosonic” 
effect covers a much wider area, as was evident at the 
inaugural demonstration given at the Abbey Road 
studios of the Gramophone Company. Most effective 
items in a varied programme were excerpts from 
operas in which orchestras, soloists and chorus were 
well spaced. But it was noticeable also, that piano 
reproduction had a subtle “live” quality which is not 
often present in single channel reproduction. The 
demonstrations also supported the claim that, with this 
method of partitioning the sound field, directional 
effects are sustained at much lower frequencies than 
in the spaced pressure microphone technique. 

A “ Stereosonic” reproducer for use with these tape 
records will be availablé in the autumn and will consist 
of two cabinets, each with elliptical moving coil units 
for medium and low frequencies, and electrostatic 
“tweeters” for 6kc/s and above. Ten-watt power 
amplifiers will be housed in each cabinet and one 
cabinet will carry the tape mechanism and two pre- 
amplifiers, while the other will be fitted with a three- 
speed automatic disc record changer. A_ three- 
position switch will give the choice of “ Stereosonic” 
reproduction, or single-channel through one or both 
loudspeakers. In addition to volume, bass and treble 
tone controls there will also be a balance control to 
give a shift of the virtual sound image between the 
speakers and to compensate where necessary for the 
acoustic characteristics of the listening room. 


‘a’ a 
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receivers. Pp. 208; Figs. 166. Published by the Ameri- 
can Radio Relay League. Obtainable from e Modern 
Book Company, 19-23, Praed Street, London, W.2. Price 
14s 6d by post 


Remote Control by Radio, by A. H. Briunsma. Des- 
cription of an amplitude-modulation system with two 
independent channels, and an eight-channel pulse-modu- 
lation system, as used in the Philips radio-controlled 
model ships. The text includes complete circuit diagrams 
with component values. Pp. 97 +VIII; Figs. 74. Price 
8s 6d. Cleaver Hume Press, Ltd., 31, Wrights Lane, 
London, W.8 


Television Principles and Practice, by F. J. Camm. 
Description in simple terms of the technical basis of 
television transmission and reception, including hints on 
choosing a receiver, a summary of the Beveridge report 
and a dictionary of television terms. Pp. 215; Figs. 144. 
Price 25s. George Newnes, Ltd., Southampton Street, 
London, W.C.2 


Licence Manual for Radio Operators, by J. Richard 
Johnson. Model answers to questions likely to be asked 
in the Federal Communications Commission examinations 
for American commercial radio operators. Appendices 
give source references for questions relating to law, 
common communications abbreviations (including the Q 
code) and a bibliography. Pp. 430; Figs. 140. Price 
$5.00. Rinehart & Company, 232, Madison Avenue, 
New York, 16 
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Mobile 


P.M.G. Accepts Plan 


A YEAR ago the Postmaster General appointed a 
committee to examine the problems (so far as mobile 
radio is concerned) arising from the decision to clear 
Band III (174-216 Mc/s) for television. This Mobile 
Radio Committee—which includes representatives of 
the Post Office, Ministry of Transport and Civil Avia- 
tion, Mobile Radio Users’ Association and the Marine 
Radio Advisory Service, under the chairmanship of 
R. J. P. Harvey (G.P.O.)}—was unable to make firm 
recommendations by the end of the year as requested. 
The committee was reconstituted in January and given 
1 further three months in which to complete the 
enquiry. With the reconstitution the P.M.G. added 
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Radio 


for Clearing Band Ill 


radio users will, in future, be accommodated in the 
band 165-173Mc/s. They will occupy all but 
0.7 Mc/s of the band which is required for other 
services, 

The re-arrangement provides for a guard band of 
3 Mc/s between the new mobile radio band and the 
lower limit of television channel 6. It is, however, 
pointed out that it may be found possible to reduce 
this to 2 Mc/s so that those operators at present work- 
ing between 173.05 and 173.95Mc/s (shown dot 
stippled in the diagram) may not have to move. 

The possibility of reducing the width of channels 
from 100kc/s to SOkc/s, thereby doubling the 


EVISION CHANNELS 


_ 


\ 
MW WHow 


. FIXED 
$( 180°8s — 183°95) SS 


(170-85 — 173-95) 


Shh naw 


The present position of 
mobile radio is shown here 
in relation to the television 
channels in Band Ill, with 
(left) the space the service 
will occupy when the Mo- 
bile Radio Committee's 
recommendations are put 
into effect. The top holf 
of Band Ili has still to be 
cleared. 


MOBILE 
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three independent members to the committee: Dr. 
R. L. Smith-Rose (D.S.LR.), F. Jervis Smith (1.E.E.) 
und H. S. Vian-Smith (Association of British 
Chambers of Commerce). 

The Committee’s report has now been published* 
und was accepted in full by Earl De La Warr the day 
before retiring from the Government.t He pointed 
out, however, that it is in some ways an interim report 

concentrating on the immediate problems of reliev- 
ing Band IlIl—and he has, therefore, asked the Com- 

mittee to continue to advise the P.M.G. on future 
developments of the mobile radio service. 

As will be seen from the diagram the recommended 
hanges involve all the fixed stations, those mobile 
tations operating between 173.05 and 173.95 Mc/s and 

the single-frequency services. All private mobile 


* Report of the Mobile Radio Committee,” H.M.S.O., price 9d 
+t The new P.M.G. is Dr. Charles Hill 
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capacity of the band, was considered by the Com- 
mittee, but no decision was reached. It is, however, « 
stated that on the evidence given by manufacturers the 
change could be introduced within two years. 

The Committee was concerned solely with the ques- 
tion of mobile radio as affected by the introduction of 
television in Band III and have not, therefore, made 
any recommendations regarding the removal of the 
aeronautical radionavigation service, which, by inter- 
national agreement, we are operating in this band 

A minority report by Captain L. P. S. Orr, M.P., 
representing the Mobile Radio Users’ Association, is 
appended to the Committee’s report. The views ex- 
pressed, which are endorsed by the M.R.U.A., are 
concerned mainly with compensation for the expense 
involved in modifying equipment, security of tenure 
and the P.M.G.’s “ refusal to ensure that the loss of 
frequencies was borne equitably and not exclusively 
by land mobile radio services.” 


PUBLICATION DELAYS 


WE offer apologies to readers who have been incon- 
venienced by the unavoidable delay, caused by diffi- 
culties in our printing works, in the publication of 
recent issues of Wireless World. ‘These difficulties 
have now been overcome and it is hoped that this and 
future issues will be available on the correct day of 
publication—the fourth Tuesday of each month. 
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WORLD OF WIRELESS 


Wrotham Opens this Month * 


B.S.R.A. Exhibition *¢ 


International 


Standards for Colour TV? 


V.H.LF. Service 

PREPARATORY to the opening on May 2nd of 
the f.m. service from the Wrotham v.h-f. transmitter, 
test transmissions were radiated daily on one frequency 
from April 7th to 20th. Since then all three trans- 
mitters have daily been testing, radiating the Light 
Programme (89.1 Mc/s), Third Programme (91.3 
Mc/s) and Home Service (93.5 Mc/s). Each trans- 
mitter will eventually have an e.r.p. of 120 kW, but 
during the tests and for the first few weeks of the 
regular service they will operate with reduced power. 

The low-power transmissions from Alexandra Palace 
during the temporary close-down of Wrotham were 
discontinued on April 7th. 

A further v.bf. station—making eleven so far 
approved—has been sanctioned by the P.M.G. It will 
be at Penmon in Anglesey and, because it will be on 
the site of the medium-wave station, it is expected 
that one of the transmitters will be in use by the end 
of the year. The frequencies for the three-programme 
service are 89.6 (Light), 91.8 (Third) and 94 Mc/s 
(Home). Its effective radiated power permitted by 
the Stockholm Convention is 100 kW but initially it 
will operate on low power when only the Home Ser- 
vice transmitter will be used 


Sound Recording Show 


AS already announced the seventh annual exhibition 
organized by the British Sound Recording Association 
will be held at the Waldorf Hotel, Aldwych, London, 
W.C.2, on May 21st and 22nd. Admission to the 
exhibition, which opens at 10.0 each day and closes at 
6.45 on Saturday and 6.0 on Sunday, is by catalogue 
obtainable at the door (price 1s 6d), or by post (1s 8d) 
from the honorary librarian, 3, Coombe Gardens, New 
Malden, Surrey, after May 10th. 


Acoustical Manufacturing Co., British 
FPerrograph, ( Tr. Chapman (Reproducers), Cosmocord, E.M.I 
Factories, G.E.C., Garrard Eng neering, Goodmans Industr.es, 
Grund.g, H. J. Leak & Co., Leevers Rich Equipment, Lowther 
Manufacturing Co., M.S.S, Recording Co., Minnesota Min & 
Manufacturing Co., Mullard, Reslosound, Rogers Developments Co., 
Simon Sound Service, Sugden, Thermionic Products, Truchord 
Vitavox, Wharfedale, Wireless World 


This year's exhibitors are 


TECHNICAL WRITERS. Some 
of the recipients of the Radio 
Industry Council's premiums 
recently awarded for technica! 
writing in 1954. In the back 
row are (left to right) D. H 
Towns (British Electricity 
Authority), W. R. Cass and R 
M. Hadfield (Pye) and H. § 
Jewitt (Decca Radar), Those 
in the foreground are G. R 
Gibbs, E. j. Kaye, Dr. j. M 
M. Pinkerton ond E, H 
Lenaerts, all concerned with 
LEO (Lyons Electronic Office) 


Colour Television Standardization 

A STUDY GROUP of the C.C.LR. (International 
Radio Consultative Committee), which met recently in 
Brussels, agreed that common standards for colour 
television should be adopted throughout Europe and 
urged that countries should not make any separate 
decisions before such standards could be worked out. 

Most delegates also agreed that Bands IV and V 
would have to be utilized for European colour televi- 
sion, though the British group said that this did not 
exclude the possibility of colour in Bands I and III 
as well. In these last-mentioned bands, it was sug- 
gested by the Belgians, colour ought to be com- 
patible whereas in Bands IV and V non-compatible 
systems might be introduced. 

The French delegation mentioned the difficulty of 
standards conversion for shared programmes in 
colour if common standards were not adopted and 
also stressed the need for a colour system which would 
not demand expensive receivers. Existing American 
colour standards, said the U.S.A. group, would not 
be modified to conform to any C.C.I.R. standards that 
might be adopted in Europe. 


Component Production 


SOMETHING in the neighbourhood of 1,000 mil- 
lion parts, valued at £50M, are now produced annually 
by the components side of the radio industry. This 
is more than five times the pre-war production figure. 
The broad summary of the “end-uses” to which 
components are applied given in the twenty-second 
annual report of the Radio and Electronic Component 
Manufacturers’ Federation, gives some indication of 
the ever-widening industrial field this side of the radio 
industry now serves. Whereas before the war over 
90 per cent of the total component production was 
used in domestic sound and television receivers, the 
present figure is under 50 per cent. Nearly 25 per cent 
is now absorbed by what is generally called the 
“heavy” side of the radio industry—transmitters, 
communications equipment and navigational aids—and 
direct exports account for some 16 per cent. 
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PERSONALITIES 


T. P. Douglas, M.B.E., has been appointed enginecr- 
in-¢harge of the Sutton Coldfield television station in 
suceession to R. C. Harman (see below). Mr. Douglas 
joined the B.B.C. in 1938 as a junior maintenance engineer 
at the Daventry transmitting station, to which he returned 
in 1946 after war service. He was transferred to Kirk 
o’Shotts television station in 1951 and in 1953 became 
assistant e¢.-in-c. of the Sutton Coldfield transmitter. 


R. C. Harman, A.M.I.E.E., who has been engineer-in- 
charge of the Sutton Coldfield television station since 
January, 1952, has left the B.B.C. and joined LT.A. as 
superintendent engineer (operations and maintenance). 
He joined the B.B.C. in 1935 at the Daventry short- 
wave station, transferring to television at Alexandra 
Palace late in 1937, where, after the war, he became senior 
engineer (transmitters). In 1949 he was transferred to 
Sutton Coldfield as assistant engineer-in-charge. 


The LT.A. also announces the appointment of two 
other ex-B.B.C, television engineers—A. M. Beresford- 
Cooke, as senior planning engineer, and W. N. Anderson, 
A.M.LE.E., as senior lines engineer. Mr. Beresford- 
Cooke joined the B.B.C. at Alexandra Palace in 1938, 
having been for two years in the E.M.I. Research Labora- 
tories. During the war he served in A.A. Command on 
radar, becoming chief R.E.M.E. Radar Officer. Since 
1946 he has been a senior member of the television sec- 
tion of the B.B.C.’s Planning and Installation Depart- 
ment. Mr. Anderson, who received his early technical 
training in the E.M.I. Research Laboratories where he 
was employed for eight years, joined the B.B.C. Designs 
Department in 1948 and worked on the design of test 
equipment for television transmission circuits. He later 
transferred to the Planning and Installation Department 
where he was responsible for the development of radio 
O.B. links 


H. T. Greatorex, B.Sc.(Eng.), A.M.LE.E., has been 
appointed assistant head of the Engincering Information 
Department of the B.B.C. He joined the engineering 
staff of the Corporation in 1932 and after three months’ 
service in the London Control Room transferred to 
Brookmans Park and later to the Daventry transmitting 
station as assistant maintenance engineer. r. Greatorex 
became a member of the Engineering Information Depart- 
ment in 1935 


Dr, A. C. B. Lovell, O.B.E., B.Sc., Ph.D., professor of 
radio astronomy at the University of Manc ester since 
1951, has been elected a Fellow of the Royal Society. 
Professor Lovell, whose work on the planning of the 
giant radio telescope, being built at the Jodrell Bank 
Establishment of the University, has received a good deal 
of publicity, was, from 1939 to 1945, at the Tele- 
communications Research Establishment, Malvern. 
Before going to T.R.E. he was for three years assistant 
lecturer in physics at the University, to which he returned 
as lecturer in 1945. 


G. A. Whitfield, B.Sc., at present head of the con- 
trolled weapons division in the armament department at 
the Royal Aircraft Establishment, Farnborough, is to be 
head of the new department of aircraft electrical engineer- 
ing at the College of Aeronautics, Cranfield, Beds. He 
takes up his appointment to the Chair of Aircraft Elec- 
trical Engineering on pee Ist. It will be recalled that 
last year Mr. Whitfield was granted an award by the 
Royal Commission on Awards to Inventors for work on 
the development of the proximity fuze. 


Sir Robert Renwick, K.B.E., has accepted the invitation 
of the Radar Association to become its president in 
succession to Air Vice-Marshal D. C. T. Bennett, C.B., 
C.B.E. Sir Robert, who was president of the Television 
Society from 1947-1954 and has been president of the 
R.E.C.M.F. since 1947, was controller of communications 
in the Air Ministry and of communication equipment in 
the Ministry of Aircraft Production during the war. 
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CS. & B.Sc., 
M.Brit.LR.E., A.M.LE.E., 
the new chairman of the 
Radio and Electronic Com- 

onent Manofacturers’ 

ederation, is chairman and 
managing director of Painton 
& Company, of Kingsthorpe, 
Northampton, which he 
joined in 1937. He was for 
eleven years with Standard 
Telephones & Cables, where 
he dltienacaly took charge of 
the radio engineering depart- 
ment at the New Southgate 
Works. He studied at the 
City & Guilds College. 


The Insignia Award in Technology (C.G.1A.) has been 
conferred by the City and Guilds of London Institute 
upon two telecommunication engineers for theses sub- 
mitted. Arthur H. Watkins, who receives it for his 
thesis “The Setting-up and Testing of a Wideband 
Co-axial Telephony Line Link”, joined the Post Office in 
1936 and is now executive engineer-in-charge engaged 
on the installation and testing of wideband co-axial tele- 
phony lines. From 1943 to 1946 he was assistant 
engineer at the G.P.O. Central Training School. Thomas 
A. Lewis, B.Sc., A.M.LE.E., receives the award for his 

aper “The Measurement of Radio Interference with 
Particuler Reference to Very High Frequencies and Tele- 
vision.” He, too, is in the Post Office, which he joined 
in 1937. Since 1947 he has been in the Radio Experi- 
mental Development Branch at the Backwell laboratory, 
working on the investigation of radio interference 
problems, and the design of measuring equipment and 
receivers for the 30-200-Mc/s frequency range. The 
Institute has also conferred the award on J. A. Mason, 
M.LE.E., manager of the Automatic Telephone and 
Electric Company, which he joined on leaving school in 
1911. After military service during the first world war 
he went into the Engineering Department, where he sub- 
sequently became assistant chief engineer. 


Cable & Wireless, Ltd., announce the appointment of 


Ronald L. Saunders and Donald Scott as assistant 
engineers-in-chief in succession to W. J. Knight, M.B.E., 
who becomes deputy engineer-in-chief on the retirement 
of E. B. Dillow. r. Saunders joined the Pacific Cable 
Board in 1926 and transferred to Cable & Wireless on 
its formation in 1929. During recent years, as engineer- 
in-charge of the laboratories and workshops at Radio 
House, Wilson Street, London, E.C.2, he has been respon- 
sible for the company’s development work. He is a 
B.Sc.(Eng.) of London University. Mr. Scott, after serv 
ing at twelve stations overseas, was transferred to the 
company’s engineer-in-chief’s department in 1948, where 
he has been responsible for the day-to-day operation of 
the wireless services. He was for four years seconded to 
the Hong Kong Government as wireless adviser. 


OUR AUTHORS 


Charles Ian Orr-Ewing, O.B.E., M.1.E.E., M.A., M.P., 
whose open letter to the Postmaster General is published 
in this issue, is Member of Parliament for North Hendon 
and parliamentary private secretary to the Minister of 
Labour and National Service. After obtaining an honours 
degree in physics at Oxford he was for three years a 
graduate apprentice with E.M.I. For some eighteen 
months before joining the R.A.F.V.R. in 1939 he was in 
the Television O.B. partment of the B.B.C. to which 
he returned in 1946 to take charge of the department. 
He left the B.B.C. in 1949 to join Cossor’s, of which 
he is now a director. 


J. A. Lane, joint author with Dr. J. A. Saxton of the 
paper in this issue on the effect of obstacles on high 
requency reception, joined in 1940 the Department of 
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Scientific and Industrial Research where he is now a 
senior scientific officer in the Radio Research Organiza- 
tion. He is mainly concerned with investigations on 
various aspects of short-wave propagation and in parti- 
cular with measurements of dielectric properties and 
power at centimetre wavelengths. Dr. Saxton, who last 
year contributed an article on assessing the service areas 
of v.h.f, and u.h.f. transmitters, needs no introduction to 
Wireless World readers 


IN BRIEF 


Broadcast Receiving Licences current in the United 
Kingdom at the end of February totalled 13,916,246, 
including 4,407,393 for television and 265,468 for car 
sets. Television licences increased by 99,621 during the 
month, 


Comparative Recordings (made at the same time and 


place with a medium-wave receiver and a v.h.f. receiver) 


will be used by the B.B.C. at the Manchester exhibition, 
which opens on May 4th, to demonstrate that interfer- 
ence from foreign transmitters is absent on v.h.f. and that 
electrical interference too is greatly reduced by the use 
of frequency modulation, Several examples will be given 
of. simultaneous recordings of the same programme 
transmitted in both bands and the point will be made 
that there is no difference in the quality as transmitted 
but that the improved reception on v.h.f. is due to the 
advantages of frequency modulation 


The annua! International Contest for radio-controlled 
model boats will be held at Saltwell Park, Gateshead 
on-Tyne, on July 30th and 3ist. The contest for radio- 
controlled mode! aircraft will be on August Ist at Croft 
Acrodrome, near Darlington. Details of the contests, 
which are organized by the International Radio Con 
trolled Models Society, are obtainable from D. W. 
Aldridge, 1, Fowberry Crescent, Fenham, Newcastle- 
upon-Tyne, 4 


Four premiums, each valued at £5, have been 
awarded by the Television Society to the following 
authors for papers read at London meetings during 1954 
(titles of the papers are given in parentheses); Dr. G. N. 
Patchett (“ Problems of Interlacing”); G. B, Townsend, 
E. Ribchester and D. Bauer (“An Investigation of the 
625-line C.C.LR. System”); R. J. Boddy and C, D. 
Gardner (“An Industrial Television Channel”); and 
G. G. Gouriet (“ Colour Television”), 


A three-day conference is being held at High Leigh, 
Hoddesdon, Herts, from May 13th to 15th by the 
National Federation of Gramophone Societies. Details 
of the fees and the programme, which will include 
technical and music lectures and demonstrations of high- 
quality reproducing equipment, are obtainable from G. E. 
Palmer, 106, Streatfield Road, Kenton, Harrow, Middx. 
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MEMEBERS of the team thot designed, built, 
and installed the Belling-Lee television trans- 
mitter (G9AED) at Croydon for experimental 
transmissions in Channel 9. On the right is 
F. R. W. Strafford (Technical Manager). A 
test pottern is radiated daily from > vit 
to noon on 194.75 Mc/s with an e.r.p. of 
| kW and a tone (approx. 600 c/s) on 
191.27 Mc/s. There is also to be an after- 
noon transmission from 2.0 to 4.0. 


R.E.C.M.F. Council.—At the annua! 
general meeting of the Radio and Elec 
tronic Component Manufacturers’ 
Federation, which now has a member- 
ship of 164, the following firms were 
elected to form the council (the names 
of the companies’ representatives are 

in parentheses): Automatic Coil Winder (R. E. Hill); 
British Moulded Plastics (G. F. Carnell); Garrard 
Engineering (H. V. Slade); A. H. Hunt (S. H. Brewell); 
Morganite Resistors (E. T. Treganza); Multicore Solders 
R. Arbib); N.S.F. (K. G. Smith); Painton (C. M. Ben- 
ham); Plessey (P. D. Canning); Standard Telephones & 
Cables (E. E. Bivand); Telegraph Construction & Main- 
tenance Co., (W. F. Randall); Truvox (K. Short). The new 
chairman and vice-chairman are C. M. Benham and 
S. H. Brewell, respectively. 


Club secretaries may like to know that the latest edition 
of the 16-mm colour sound film “ Mechanical Handling ” 
includes sequences on some of the applications of elec- 
tronics in the handling of goods. One of the sequences 
covers a combined conveyor and elevator system which 
is electronically controlled for both flow and sorting of 
boxes according to colour or size. Applications for the 
loan of the film, which lasts approximately 40 minutes, 
should be made to H. A. Collman, Mechanical Handling, 
Dorset House, Stamford Street, London, S.E.1. 


Isotope Instrumentation.—Radioactive isotopes are 
finding increasing uses in industry, medicine and research, 
and to facilitate the correct choice of detecting and 
measuring instruments, a comprehensive catalogue has 
been produced by the Scientific Instrument Manufac- 
turers’ Association of Great Britain, Ltd., Queen Anne 
Street, London, W.1 In addition to details of the 
products of the member firms there is a useful technical 
introduction and bibliography on the principles under- 
lying radioactive isotope instrumentation. The brochure 
is produced under the joint editorship of Dr. Denis 
Taylor (A. E. R. E., Harwell) and A, G. Peacock (Mervyn 
Instruments) 


Correction.—We tender our apologies to R. F. Gilson, 
the author of the article “Output Transformer Design,” 
whose name was misspelt on p. 195 of the April issue. 


BUSINESS NOTES 


Wolsey Television has been acquired by the Gas Puri- 
fication and Chemical Company who control, among other 
companies, Grundig (Great Britain), Ltd., and Grundig 
International, Ltd. H. S. Melly remains on the board 
and is joined by A. E. Johnson, G. S. Taylor and D. D 
Mathieson of Grundig 


An office has been opened at 86, Holly Road, Uttoxeter, 
Staffs, by the Narda Corporation, of Mineola, New York, 
for the sale of its microwave test equipment in this 
country. 


Demonstrations of Pye industrial and underwater tele- 
vision equipment will be given at the Kongresshaus in 
Zurich from May lith to 13th. Examples of the com- 
pany’s television broadcasting equipment will also be on 
show 
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communication equipment and electronic 

uds to navigation on board the 20,000-ton passenger liner 
uthern Cross, which is now on her maiden voyage 
ind the world, were installed by Marconi Marine. The 
und reproducing and order system feeds a network of 
00 loudspeakers and incorporates a tape recorder for 
ording news and other broadcast programmes received 

it times inconvenient for immediate diffusion over the 


oudspeaker system 


he B.B.C. has ordered from British Acoustic Films, 
Ltd., twelve combined sound and picture film cameras. 
Built to a B.B.C. specification, they will produce either 
35-mm picture film with a separate 35-mm magnetic 
ind track, or a 16-mm picture film with a separate 
mn yund track 
V.H.F. radio-telephone equipment supplied by Hudson 
Electronic Devices, Ltd., has been installed by the Auto- 
bile Association on the cross-channel car ferries 
Hallidale, Lord Warden and Dinard. The A.A. staff on 
oard are thus able to "phone details to the Association's 
eadquarters in Dover, so facilitating the rapid transit of 
ytorists through the customs 


Sydney S. Bird & Sons, 


acitors 


The radio 


manufacturers of Cyldon 

have moved their works from Enfield to Fleets 

Poole, Dorset (Tel.: Poole 1640). A London sales 

ind technical liaison office has been opened at 3, Palace 

Mansions, Palace Gardens, Enfield, Middx (Tel.: Enfield 
1), under the direction of G. B. Francis. 


Aero Research, Ltd., of Duxford, Cambridge, manu- 
facturers of synthetic resins, have moved their northern 
urea Office to 409, Royal Exchange, Manchester, 2. (Tel.: 
Blackfriars 9445 


Lane, 


The Plessey Company, of Ilford, Essex, announce the 
ppointment of Thomas P. Collier, of 120, South La Salle 
St., Chicago, as their sole representative in the U.S.A 


A London office and show room, at 53, Victoria Street, 
S.W.1 (Tel.: Abbey 4704), has been opened by Atkins, 
Robertson & Whiteford, Ltd., of 92-100, Torrisdale 
Glasgow, S.2, manufacturers of electronic 
nstruments 


The telephone number of A. F. Bulgin & Co., of Bye 


Pass Road, Barking, Essex, has been changed to Ripple- 
vay 5588 


street, 


SOURCES OF 
the recent publication of the regulations 


erence from small motors and refrigerators 
April issue), a summary of the 140,000 


Number of complaints 
Sources of interference - 


Television 


dulatio 
ring of premises 


of petrol engines 
Jical r.f. equipmt 


ament type lamps 


TV time base circuits 
superhet, local osc 
mpressor, fan, or thermo 


ators 


tacts type 
ommutator type 
scellareous types 
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OVERSEAS TRADE 


Equipment for the two-way u.hf. radio-telephone 
service recently introduced between Algeciras, Spain, and 
Ceuta, Morocco (a distance of some 20 miles) has been 
supplied by Standard Telephones & Cabies. The instal- 
lation provides for 24 simultaneous two-way conver- 
sations 

With the opening of the new 
service, the government distributed 2,600 receivers 
amongst the population. The General Electric Company 
supplied the 4-valve all-dry superhet receivers which 
cover both the medium-wave and short-wave bands. 


Sarawak broadcasting 


Two radio manufacturers were among the 60 or more 
British firms who exhibited at the Lyons International 
Trade Fair which closed on April 25th. The two firms 
are Erie Resistor, Ltd., and Standard Telephones and 
Cables, Ltd., who were showing respectively, capacitors 
ind valves 


Two 485-ft mast radiators, complete with rf. trans 
mission line of the S-wire unbalanced type, aerial match 
ing equipment and an earth system, are to be erected 
by Marconi’s for the Greek broadcasting authorities on 
the site of a 50-kW station on the island of Corfu. The 
order was secured by Marconi’s agents P. C. Lycourezos, 
Ltd., in the face of severe German competition, 


Bayerische Rundfunk, the Bavarian broadcasting 
organization, has secured from Pye a television O.B. van 
which has provision for three camera chains. 


Kelvin & Hughes have supplied a modified version of 
their “ Kingfisher” echo sounder for the Sea Diver being 
used by the American expedition seeking the remains of 
Columbus’ Santa Maria, The leader of the expedition 
is Edwin A. Link, the inventor of the Link aircraft trainer, 
who is concentrating his search off the north coast of Haiti 


Jamaican Agency.—-Masterton, Ltd., P.O. Box 73, 
23-25, Hanover Street, Kingston, have advised the U.K 
Trade Commissioner in Kingston that they would like 
to act as agents for a British manufacturer of broadcast 
receivers not already represented in Jamaica. Full par 
ticulars should be sent direct to the company, but manu 
facturers are asked to notify the Trade Commissioner 
Royal Mail Building, P.O. Box 393, Kingston, Jamaica, 
B.W.1 


ne ,. , , , ’ , s 
INTERFERENCE 
7 7 4 aa 4 


complaints investigated by the Post Office last year is of 
particular interest 

By far the largest individual source of interference with 
television was clectric sewing machines (8,956) with hair 
driers (6,954) next. The table excludes the 11,495 com 
plaints which were found to be due to defective conditions 
in the receiving installation. All together, 83,514 com 
plaints of television interference were investigated. 

Of the 57,324 cases of interference with sound broad 
casting investigated the largest source of trouble, excluding 
the 19,020 complaints found to be due to “a condition or 
function” of the receiving installations, was radiation 
from television time-base circuits (6,805 

It will be seen from the table that there were large 
numbers of complaints investigated which are classified 
as “source unknown.” These include those in which the 
interference ceased before or during the investigations, or 
where the interference was of such infrequent occurrence 
that it did not justify continual investigation “ to the exclu 
sion of more deserving complaints.” 

Ignition interference is generally so transient that the 
number of complaints in the table bears no relation to 
its prevalence 

To give a complete list of sources of interference is 
impracticable and many of the identified sources are 
grouped under contacts, commutator and miscellancous 
types 

At the end of the year there was a backlog of 9,961 
sound) and 15,417 (television) complaints. 
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By P. J. WALKER* 


A closer examination of underlying principles 
leads to the conclusion that the electrostatic 
loudspeaker may well supersede the moving coil 
for high-quality sound reproduction. Designs 
recently developed have proved to be capable of 
reproducing the full audio-frequency range, with 
harmonic distortions no higher than those of the 
associated amplifier 


’ 
= loudspeaker de: must, at some time 
or other, have looked longingly at the electrostat 
principal of drive as a solution to his problems of 
improving quality of reproduction. ‘The movement ol 
a diaphragm driven all over its surface 1s entirely pre 
dictable. -The diaphragm can be as light as required 
The impedances influencing performance can be pre 
dominantly ince there are no shape 
restrictions—entirely under the control of the designe: 

What has held it back? First, the fact that in its 
generally known form it is intrinsically non-linear and 
even in a push-pull construction linearity can only be 
approached for small amplitudes. Secondly, in order 
to obtain adequate sensitivity the available gap is 
small; the diaphragm movement limited and largely 
stiffness controlled, both factors restricting its use to 
high frequencies, Thirdly, that being essentially a 
capacitive electrical load, it is difficult to match to an 
amplifier 

The first of these objections, that of non-linearity, 
can be removed completely by an expedient which is 
spectacular in its effectiveness and simplicity, The 
second and third difficulties will resolve themselves, as 
we shall see later, when the designer makes his choice 
of the interdependent mechanical, acoustical and elec- 
trical variables 

Fig. 1 (a) shows diagrammatically the connection of 
a conventional electrostatic loudspeaker in which the 
polarizing voltage is applied to the centre diaphragm 
and the signal in push-pull to the outer perforated 
fixed plates. Under conditions of no signal, Fig. 1 
(b), and assuming the diaphragm to be central, there 
will be equal and opposite attractive forces on the 
diaphragm. If one fixed plate is now made positive 
and the other negative so that the diaphragm will be 
deflected to the right, the effective capacitance will 
increase, and to satisfy the relationship Q=CE the 
charge Q will also increase and will be supplied by a 
current i during the movement. The force acting on 
the diaphragm per unit area will, however, be pro 

E+< 


; 


igner 


acoustic and 


portional to Phe 
relationship will be non-linear 
Q, although varying 
relation 

Suppose that after having charged the diaphragm 
electrode the source of polarizing potential is discon 


Note that the charge 
does not enter directly into the 
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Wide Range Electrostatic 


1.—-Principles of Design for Operation 


at Low as well as High Frequenctes 


nected (Fig. I(d The diaphragm now carries a 
onstant charge Q which experiences a force propor- 
ional to the product of the field intensity and the 
charge. This force will be independent of the posi- 
tion of the diaphragm between the plates since both 
Q and the distance between plates are constants; the 
only variable is the applied voltage e. Note that the 
difference between d, and d.,, although varying, does 
not enter into the relation 

The above is perhaps an over-simplification, but it 
shows that distortion is not necessarily inherent in the 
electrostatic principle. 

[he “constant Q” method of operation has another 
very important advantage in that it reduces the risk 
of collapse, which occurs at large amplitudes with the 

mventional method of connection, when the negative 
stiffness resulting from electrical attraction exceeds 
the positive mechanical stiffness of the diaphragm. As 
the diaphragm approaches one of the fixed plates the 
capacitance is increased, but as the charge Q has been 
assumed constant, E must fall since E=Q/C 

Professor F. VY. Hunt of Harvard University has 

shownt that the criterion for dynamic stability under 
large excursions is that the time constant R.C. of the 
charging circuit (Fig. 1(e)) should be large compared 
with 1/2f, the half-period of the applied frequency. 
Chis also supplies the condition for low distortion and 
Professor Hunt gives the results of measurements 
Fig. 6.14, p. 212, loc. cit.) showing the dependence of 
second harmonic distortion on both the degree of un- 
balance due to displacement of the central electrode (in 
terms of 4C/C) and of the ratio of time constant to 
half period 2fR,¢ Even when this latter parameter 
was reduced to unity, and the diaphragm displaced by 
a distance equivalent to a capacity unbalance of 25 per 
ent, the second harmonic did not exceed 0.5 per 
cent, when driven at 150c/s by 780 V r.m.s. (plate-to- 
plate) with a polarizing voltage of 500. Third and 
higher harmonics were always less than the second 

So much for the driving mechanism; it now remains 
to see how it fares when coupled to the air and to an 
amplifier 

It will hel 


in understanding the broad principles 
involved if we 


start by considering a loudspeaker 
whose diaphragm is large compared with the longest 
wavelength of sound to be reproduced. Under these 
conditions the mass reactance of the air load on both 
sides of the diaphragm can be neglected and the impe- 
dance per unit area 2pc offered to the motion of the 
diaphragm is predominantly resistive (pc = 42 mechani- 
il ohms per cm With constant voltage driving the 
diaphragm the force will be proportional to the applied 
ignal voltage and independent of frequency If the 
load is resistive the velocity, and also the acoustic 
power output, will be independent of frequency 

At very high frequencies the mass reactance of the 
diaphragm can exceed the radiation resistance and will 
cause a falling off in velocity when the force remain 
constant; the acoustic output will then decline by 
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Loudspeakers 


with Negligible Distortion 


6 db/octave, but, with suitable choice of diaphragm 
material, not until a frequency of 20 to 25 kc/s is 
reached. How different from the average moving 
oil in which the cut-off starts at about 1,000 c/s and 
must be sustained by focusing of high frequencies 
ilong the axis or by juggling with cone “ break-up.” 

Similarly at low frequencies a 6 db/octave falling 
off with reducing frequency will result when the re- 
ictance due to the stiffness (reciprocal of compliance) 
of the diaphragm exceeds the resistance air load. This 
tate of affairs is shown graphically in Fig. 2. Unfor- 
tunately, it is not so easy to put the frequency at 
which the stiffness begins to exercise control outside 
the audible range. The choice of stiffness will be 
dictated by the necessity of constraining the diaphragm 
igainst the forces associated with the polarizing vol- 
tage. Under “static” conditions (2fR,C, less than 
inity) these forces can increase as the diaphragm 
approaches the fixed plates and must be limited by a 
uitable choice of stiffness, polarizing voltage and plate 
spacing. The plate spacing also determines the elec- 
trical capacitance of the loudspeaker, and the imped- 
ance offered to the amplifier at the frequency chosen 


f 


for “ matching.” 

hus the bandwidth available for constant output, 
under the acoustic conditions postulated, is limited at 
low frequencies by the diaphragm stiffness required 
for stability and at high frequencies by the conditions 
of matching to the amplifier. (The inertia cut-off will 
always be well above the matching frequency and can 
be ignored 
rhe true efficiency of an electrostatic loudspeaker is 


very high indeed, but it is difficult to realize because 
of the large wattless current which has to be pro- 
vided due to the electrical capacity of the loudspeaker 
unit. Thus it is necessary to waste watts in the amplifier 
or in resistances associated with crossover networks 
of which the loudspeaker may be part. For purposes 
of simplification, therefore, it is convenient to use the 
term “apparent efficiency” the meaning of which is 
the ratio of the acoustic power output of the loud- 
speaser to the amplifier volt-ampere output necessary 
to provide the required voltage across the loudspeaker 
capacity 

The way in which the designer can trade band- 
width for “ apparent efficiency” is illustrated by Figs 
3 and 4. In both cases we assume the maximum 
output will be available at the high-frequency 
matching limit, and that constant voltage will be 
ivailable at this and lower frequencies. 

In Fig. 3 let curve (a) represent the response with 
a given electrode spacing D=1. If we double the 
spacing the diaphragm stiffness required for stability 
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RADIATION RESISTANCE 


IMPEDANCE 


FREQUENCY 


Fig. 2. Variation of acoustical and mechanical impedances 
with frequency in a diaphragm which is large compared with 
wavelength. 
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Fig. |. Essential differences in the operation of electrostatic loudspeakers with '' constant voltage '' and *’ constant charge — on 
the centre diaphragm. 
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Right: Fig. 3. Low-frequency 


response can be extended, at 
the expense of ‘*' apparent 


efficiency,"’ by increasing the 
plate spacing and re-matching 
to the amplifier at fe, the upper 
frequency limit 


FREQUENCY (OCTAVES) 


ACOUSTIC OUTPUT 


FREQUENCY (OC TAVES) 


can be halved and the low-frequency cut-off goes 
down an octave. At D the capacitance is halved 


and the impedance doubled, but because the power 
is limited the volts rise by only v2 when the amplifier 


is re-matched. Thus the field strength V/D avail- 
able to drive the diaphragm is reduced to ¥2/2 and 
the response falls by 3db. We have thus gained 
an octave for a drop of 3 db in output, and, of course, 
the necessity of finding twice the polarizing voltage. 

We can, if required, regain the lost efficiency by 
re-matching an octave lower at the top end, as shown 
in Fig. 4. We now keep D (and C) fixed, and with 
it the low-frequency cut-off The field strength 
available for driving the diaphragm will be propor 
tional only to the voltage available from the amplifier 
If we re-match an octave lower Z will be doubled 
and V will increase to v2, so there will be a 3-db 
rise in acoustic power for the loss of an octave at 
the high-frequency end 

Since very high efficiencies are not a pre-requisite 
of high-quality reproduction, it is convenient to 
arrange the apparent efficiency to be similar to the 
efficiency obtained from present-day commercial 
moving-coil speakers. Setting the efficiency at this 
level and applying polarizing voltages permissible in 
the given air gap, we find that the available bandwidth 
for level response is about four to five octaves. 

Below the low-frequency cut-off we have the stiff 
ness of the diaphragm controlling response, a large 
proportion of it under conditions where the 
“apparent efficiency” is high and wasted At low 
frequencies the impedance is high, and less power 
is required to maintain constant voltage.) Thus, by 
a progressive change of “matching” in this area, 
one can compensate to extend the level response 
below the mechanical cut-off The effect of this 
mechanical stiffness is best considered when we deal 
with possible forms of loading, since it can be lumped 


Left: Fig. 4. Alternatively, with 
constant spacing and a fixed 
low-frequency limit the high 
frequency response can be ex- 
tended, again at the expense of 
apparent efficiency,’’ by vary- 
ing the frequency f, at which 
the capacitive impedance is 
matched to the amplifier 


in with the acoustical circuit loading the loudspeaker 

A high polarizing voltage is desirable in order to 
place a high value of charge Q on the diaphragm 
Each small unit area of the diaphragm can be fed 
with a high voltage at very high impedance, thus 
charging up that part of the diaphragm in relation 
to the fixed plates. In this arrangement of the loud- 
speaker, where the signal is applied to the fixed plates 
only, there are no signal currents due to the wanted 
signal in the diaphragm itself, so that this arrange- 
ment of high-impedance charging of each unit area 
of the diaphragm is permissible, and is essential for 
linearity in any practical construction. Any tendency 
for the air to conduct between the diaphragm and the 
fixed plate at any point in the loudspeaker merely 
causes a slight drop in the voltage at that area on 
the diaphragm, so that in this way high voltages can 
be applied without any danger of sparking. 

Since the charge on 
the diaphragm is un 
varying, it follows that 
the force on the dia- 
phragm is completely 
independent of the 
position of the dia- 
phragm in the space 
between these electrodes 
ind the system in linear 
With this arrangement 
then, it is no longer: 


Fig. 5 High-frequency 
unit with dimensions large 
compared with wavelength 
designed to cover fre- 
quencies from | ,000 c's to 
the upper limit of aud 


bility 
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necessary to restrict the allowable motion of the 


diaphragm to a small percentage of the available gap. 
Again, there is no restriction to the ratio of signal 

tage to polarizing voltage.. The only non-linear 
element entering the system at all is that due to the 
ompliance of the diaphragm, and since in most 
designs this is not a controlling factor in the motion 
of the diaphragm its importance is small. There is 
no difficulry in producing units on this principle, the 
distortion content of which is even lower than that 
of present-day amplifiers, and many times better than 
a moving-coil loudspeaker of normal efficiency. 

We have seen, then, that it is now possible to 
design loudspeakers on the electrostatic principle for 
1 given bandwidth, over which the forces are acting 
directly on to the air. We have seen that this band- 
width can be placed anywhere in the audio range 
ind that linearity represents considerable improve- 
ment on anything hitherto produced. The design 
of a loudspeaker unit on such principles is therefore 
purely one of applying it to its acoustical load to give 
ny required performance. 

We have so far assumed the simple case of 2 pc 
loading on the diaphragm. Ignoring for the moment 
horn loading, this can only be achieved in practice 
it high frequencies, or for cases where the diaphragm 
s very large indeed. 

A simple single unit construction for high fre 
juencies is shown in Fig. 5. This loudspeaker covers 
from 1,000c/s to the upper limits o! 

Such a unit could, of course, be used 
vith conventional moving-coil speakers for low fre- 
juencies, but the assumption that moving-coil units 
yperate like distortion-less pistons at low frequencies 
s very far from the truth. It is obviously desirable 
to introduce the benefits of the electrostatic principle 
throughout the whole frequency range. 

By way of showing what can be done, Fig. 6 shows 
1 more complex design of electrostatic loudspeaker 
which, when properly loaded, covers the whole 
frequency range from 40c/s up to the limits of 
iudibility. In a future article it is proposed to discuss 
the operation of such loudspeakers, i.c., when size 


no longer large compared to wavelength, and to 


tne range 


audibility 


SHORT-WAVE 


MONTREAL 


THE full-line curves given here indicate the highest 
frequencies likely to be usable at amy time of the day or 
ht for reliable communications over four long-distance 

1s from this country during May. 
Broken-line curves give the highest frequencies that 
3 partial service throughout the same period 
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CONDITIONS 


Fig. 6. Unit of more 
complex design which, 
with proper acoustic 
loading, covers the range 
from 40 c/s to the upper 
limit of audibility. 
Measurements on this 
and the unit of Fig. 5 
indicate total harmonic 
distortions of less than 
I per cent. 


show the basis of 
design approach for 
the whole frequency 
range. 

Distortion measure- 
ments on these units 
gave figures well below 
1%. Measure- 
ments were made out 
of doors, and noise, 
wind, and other re 
strictions due to imper 
fect conditions made it 
difficult to get reliable 
figures below 1%. In- 
spection of the residual 
waveform indicates that the distortion due to the units 
is considerably lower than this figure. 

Similar remarks apply to frequency response, duc 
to the fact that it is virtually impossible to achieve 
perfect loading conditions, Measurements produce 
responses which are within 2db of the predicted 
curves, but the major part of these small discrepancies 
may be attributed to the approximations assumed in 
the structures used for loading. 

Since 1953, electrostatic loudspeakers have been the 
subject of joint development between Ferranti, Ltd_, 
of Edinburgh, and The Acoustical Manufacturing Co., 
Ltd., of Huntingdon. Some of the techniques in- 
volved in the design of these loudspeakers are the 
subject of joint patent applications by P. J. Walker 
and D. T. N. Williamson. 

(To be continued) 
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Air Traftic Control 
rWO new buildings were recently brought into use at 
London Airport for the purpose of effecting closer integra- 
tion of the radio and radar aids to flying now in daily us« 
there. One of the buildings, located on the northern 
boundary of the aerodrome, is the new air traffic control 
centre for the whole of southern England and was until 
recently it Uxbridge. The main purpose of th 
move was to bring together in one room the radio and 
radar controllers who were hitherto widely separated 

No real significance attaches to London Airport as th« 
site of this control centre since the controllers are not 
concerned with air traffic in and out of the airport, but it 
is a good radar site and the display information can be 
made available to the airport’s control tower to reinforce 
data obtained from alternative aids 

The multi-channel v.h.f. area coverage radio-telephon« 
system described in Wireless World of March, 1951, 
operated from this building. The installation has been 
expanded a little since it was last described here and now 
provides 10 v.h.f. channels in the 118-to-132-Mc/s band 

Since both radio and radar controllers occupy the same 
room a major problem arose in regard to the lighting 
Full daylight viewing of c.r. tubes is not yet accomplished 
but it is said to be within sight. For the present purpose 
the lighting is provided by red, blue and green fluorescent 
tubes giving a mixed light having the appearance of whit: 
light, but lacking those shades responsible for strong 
reflections from the face of c.r. tubes. When used in con 
junction with umber c.r.t. filters perfect viewing 
is possible with an amount of light adequate for the radio 
personne! in the same room 

The other new building of interest at the airport is the 
control tower It is located in the central terminal area 
and is approached by a 680-yd underground road tunne! 
This building the nerve-centre of the airport and con 
tains the radio and radar controllers concerned with the 
safe and expeditious movement of aircraft into and out 
of the airport 

Very comprehensive radio and radar facilities are 
provided There are eight radio-telephone channels 
seven in the 118-to-132-Mc/s band and one in the 
3-Mc/s; an interesting feature of the v.h.f. system is th 
provision for sharing a common aerial. Cavity resonators 
enable up to four transmitters (or receivers) to use th: 
same acrial at the same time with a frequency spacing of 
some 400 kc/s only. Transmitting and receiving stations 
are widely separated and remotely controlled, but the 
latter is within the airport boundary 

A Marconi v.hf. fully automatic direction finder 
installed in the tower with its aerial located about half a 
mile away. The only aerials on the tower are those con 
cerned with the movement of all surface vehicles which are 
controlled by v.h.f. radio telephones and a scanner for a 
Decca 8-mm (or Q-Band) radar; Airfield Surface Move 
ment Indicator 

Movements of aircraft within 60 miles of the airport ars 


located 


uitable 


at London 


Airport 


tracked, and when w.thin tower control marshalled with 
the aid of the Cossor Airfield Control Radar Mark VI. In 
bad weather landing is assisted by a modified early model 
G.C.A. and the latest Pye Instrument Landing System 

A special feature of the new buildings is that only 
equipment essential for the controllers’ needs is accom 
modated in the control rooms with the main items located 
in an equipment room immediately below. Here main 
tenance, repair and routine testing can be carried out and 
the whole station kept at top efficiency without in any way 
hindering the work of the controllers 

The need for some aid to location and movement of sur 
face vehicles other than human vision will be appreciated 
when it is realized that the airport covers some six square 
miles of country, and some of the runways exceed two 
miles in length. A pool of walkie-talkie sets main 
tained for communication with the control tower by 
personnel not normally using vehicles 

It is perhaps not surprising that London Airport has a 
reputation as being one of the safest in the world and the 
newest aids should materially strengthen this well 
merited reputation 


Flying controller operating flight progress boards in control 
room. 


Wiretess WorRLD, 


Wrrecess WorLp 


RIMA 


ransistors 
are good! 


These long life transistors in your circuits will 


save space and power and incidentally save weight 


Brimar transistors are the result of 
extensive development. Exhaustive tests have 


proved their reliability over a long period. 


Brimar are now able to offer several 


types in smal! quantities for development work 


The BRIMAR TP! and TP2 are point contact, n type, germanium 
transistors 

Type TP1 may be used in control and switching circuits at frequencies 
up to 100 Kes. and will work consistently and reliably within this 
range 

Type TP2 may be used as an amplifier or oscillator at frequencies up 
to 2 Mc/s 


Collector dissipation 150 mW max. at 20°C 


The BRIMAR TJ1, TJ2 and TJ3 are p.n.p. alloyed junction transistors 
intended for use in low frequency applications up to 500 Ke/s. Th« 
small size and low power consumption of these transistors permits the 
design of light, compact equipment. Since the cases are of metal there 
is little danger of accidental fracture, and the transistors are also thereby 
rendered lightproof 


Collector dissipation 200 mW at 20°C. 


Send for data sheet of these transistors to 


Standard Telephones and Cables Limited 


Publicity Department: FOOTSCRAY, SIDCUP, KENT. FOOtscray 3333 
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Bring your equipment up to date with 
GEOS-REPLACEMENT PICK-UP HEADS 


Mf you already L 4 ’ |. player you now have the makes of record reproduc » equipment These Ac 


opportunity of reju bringing it right up to date fora will find, represent a tru menal advar 
quite modest sun 4 al k-u ure now available ina to both reproduction and haracter 
range of specia Jesi ig-i nodels to suit most famous the new microgroove re 


ss  Hi-g”™ pick-ups, you 
ein pick-up design—with regard 
tics (so important with many of 
yur Dealer 


A Hi pick-up head incorporating the HGP 37-i turnover cartridge 
with cantilever sapphire styli. Designed for both standard and micro 
groove records Will fic Collaro units RC 532; AC 534; AC3/534 
IRC $32 and the Scudio pick-up. Available ir eam or walnut 


Ask for Data Sheet No. 4800 


g pick-up head incorporating the HGP 37-1 turnover cartridge 
: cantilever sapphire sty! Designed for both standard and micro 
HGP 37-1 roove records. Will fic Garrard units RC 75M; RC 80M: RC 90 


Garrard ‘ itt; Model TA 
j ¢ Data Sheet No. 4800 


Hi-g pick-up heads incorporating cantilever sapphire styli Separate 
heads for standard and microgroove records, Will fic the Acos GP 20 
HGP 39-1 ' p.ck-up arm and the Garrard C type adaptor. Used on the following 
sarrard units: RC 72A; RC 75A; RC 80; and the model M unit. Can be 
sed on any units which at present use the GP |9 heads 


Ask for Data Sheet No, 440 


ye —— 


a) 


Separate plug-in type Hi-g heads for standard and microgroove records; 
ficted with cantilever sapphire styli. The crystal unit is identical to that 
o the HGP 39-1 above. Can be used on Garrard units RC 75M; RC 80M; 
nC 90; RC III; and che TA player 


HGP 35-1 


; 


» Data Sheet No. 4000 


3 


Lt 


er 


eparate Hi-g plug-in type heads for standard and microgroove records 
ncorporating the crystal unit as used in the HGP 39 pick-up head. Will 
fit Collaro units RC 532; AC 534; AC3/534; IRC 532. Available in cream 
or walnut 


HGP 41-1 


Sete 


Ask for Data Sheet No, 4500 


oS ie 


os Se 


eparate Hi-g pick-up heads for either standard or microgroove records 
The crystal unit is identical to that used in the HGP 39-1! head. Will fic 
arrard units RC BO: R 72A; RC 75A; and the Model M player Can 
be used on any unit which at present uses the Garrard C adaptor with 
GP {9 heads 
Ask for Data Sheet No. 4600 


PRICE 32/6 (Pius 10/5 P.T.) 


for all types except 


.. + Always well ahead HGP 39 models which 


are 32/- (Pius 103 P.T., 


ACOS devices are protected by patents, patent applications 


; 


and registered designs in Great Britain and abroad. 


COSMOCORD LIMITED ENFIELD MIDDLESEX 


LETTERS TO 


The Editor does not necessarily 


Transistor Letter Symbol 


I READ with interest E, A. W. Spreadbury’s letter in 
your March issue regarding the evolution of a suitable 
letter to denote the transistor. 
It appears to me preferable to have a single letter 
ymbol for what is, after all, a major element in its 
issociated circuit. Hence I would suggest the use of the 
letter S to denote a transistor, on the grounds that it is 
1 Solid-state device whereas a valve is a Vacuum device 
rhe existing use of the letter S to denote a switch may 
vell be replaced by Sw, which letters are already in 
ome use for this purpose 
South Harrow, Middlesex D. NAPPIN 
I LEAN towards the argument put forward by E. A. W 
Spreadbury (your March issue) that some distinctive 
tter symbol should be adopted for a transistor in order 
hat its different mode of operation from the thermionic 
ilve shall be readily apparent. 
Personally, I do not look with favour on the letter V 
to indicate a transistor; the letter is hackneyed to the 
xtent that it denotes (a) thermionic valve, (b) voltage, 
velocity, (d) volume, to mention a few. I also feel 
that Mr. Spreadbury’s double-letter symbols can_ bc 
mproved upon, and would suggest the letter Y. This 
etter is not so widely used as V, and to my mind it bears 
ome resemblance to the graphical symbol that now seems 
o be fairly well established. In addition, it is not unlike 
V in impart some indication of the 
function of the circuit element 
St. Leonards-on-Sea, Sussex 


\ ippearance, so can 


W. E. THOMPSON. 


Fee dbhack I. F. 
WITH 


Jew 


{mplifiers 


rence to the very interesting articles by H. S 
jebruary and December, 1954), we can mention 
, such amplifiers has been going on for some 
he Radio Receiver Research Laboratory of the 
tish Academy of Technical Sciences and has led to the 

experience 
n found possible to avoid the difficulties men 
by Mr. Jewitt in obtaining the wanted selectivity 
in feedback i.f. amplifiers for television when using 
for the damping and feedback resistors calculated 
ve measured capacitances and loss factors of the 

t litry 

lifiers for television the valve and circuit 
t negligible, and therefore the calculations 
hould start from the formula for the s-network. The 
tances of this network are formed partly by the loss 
tances of the coils and valves and partly by extra 
tances, and it is the network formed by the 
hould be converted to the T-network used 
amplifier. Furthermore, it should be taken 
int that the capacitances of the different stage: 
and that especially the capacitance in the 
uit is low because this circuit is coupled to 
vw. Also the loss factor of the last circuit is 
ise of the damping from the detector. and it may 
sary to connect the detector to a tap on the coil 
t of this, the feedback T network in the last 
pair of an if. amplifier should be unsym 
This fact is apparently not taken into account 
lifier described in the later of Mr. Jewitt’s two 


, 


ng to the small values of the capacitances of the 
it 1o0t possible to tune all circuits of the ampli 

to the centre frequency by short circuiting the cross 
n the feedback T network, as described in the 

is due to the mistuning developed by the 

es of the resistors. The mistuning can, 
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endorse the 


THE EDITOR 


opinions expressed by his correspondents 


however, be avoided if one circuit of a pair is damped 
by a suitable shunting resistor when the other circuit is 
being tuned 

The accompanying Figure shows a selectivity eurve 
obtained from a feedback if. amplifier containing five 
valves arranged in two feedback pairs and one single stage, 
calculated to give maximum flatness. It is mounted with 
feedback T networks calculated for a bandwidth of 
4.7Mc/s and a centre frequency of 37.12Mc/s from the 
measured circuit capacitances and the measured coil and 
valve losses. It should be mentioned that after the calcu 
lation and the tuning of all circuits to the centre frequency, 
no empirical change of the amplifier has been made apart 
from adjusting the distance of the feedback T network to 
the chassis in such a way that the stray capacitance gives 
the correct tilt of the selectivity curve. In this way it was 
not necessary to Connect any extra capacitor across the 
cross resistor of the T network to give the correct tilt 

_For comparison the figure shows also the selectivity curve 
of a stagger-tuned amplifier designed as a quintuple for 
same centre frequency and bandwidth and built with the 
calculated values of the damping resistors, the resonating 


FEEOBA 
a T 


Vo 


Mc/s 


circuits being separately tuned to the calculated tre 
quencies. It will be seen that the selectivity curve is very 
similar to that of the amplifier with feedback pairs, and 
that both curves are close to the desired curve. Th: 
curves shown are measured on an amplifier without sound 
traps Che insertion of these did not present any 
difficulties 
JENS RASMUSSEN, P. V 
Radio Receiver Research Laboratory, 
Danish Academy of Technical Sciences 
Copenhagen 


IVERSEN 


** As She Is Spoke’ 


I AM afraid I cannot agree with Mr. Briggs that the 
manufacture of loudspeakers should be prohibited 
“ But,” Mr. Briggs may protest, “I never said it should!” 
Quite. Neithe: did I say, or even imply, that use of the 
word “recording” as a noun was wrong. On the con 
trary, the use I advocated was as a noun, namely, the 
process of making a record. I would agree with Mr 
Briggs in including within that term the quality of the 
process, as distinct from the mechanical quality of the 
individual record produced, just as a photographic print 
may be said to show evidence of faulty printing. But h« 
goes on to say that a record on tape must be referred to 
as a recording. Why? If, as may well happen, it becomes 
customary to print photographs on plastic materials, will 
Mr. Briggs insist on their being called “ printings”? 

It is true that, as Mr. Arnot says, the public are 
accustomed to records in the form of discs. But if they 
will now have to get used to them in the form of tapes 
what of iu? For many centuries they associated the word 
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LETTERS TO THE EDITOR 


ture surmounted by sails, but 
no insuperable difficulty in 
structures, with no sails 


“ ship vith a wooden 
seem to have experien 
subsequently admitting metal 
The word “ re nothing about the material 
basis, and equally valid for all. A cheque is usually 
drawn on a of paper, but, as Sir Alan Herbert ha: 
pointed ou ere is no legal reason why it should not 
be on the back of a live cow 

A perf logical terminology is too much to expect 
but please do not let us go out of our way to 
introducs 

Bromley 


gentlemen 
false association 
Kent 


M. G. SCROGGII 


Television-To-Sound Interference 
WHEN In Town Tonight” the other evening wa 
broadcast on both the Home and Television Services, | 
was amused to hear, quite distinctly, vision-channel inter 
ference in the background of the sound signal on the 
Home Service 

This must be ve rtening to anyone who has at an 
time had difficu luding vision interference from 
the sound channel of a domestic television receiver—and 
who has not? 

London, N.10 


IAN LESLIE 


Television Quality 


MAY I add my support to the points made by G 
Clack Jan iss of Wireless World concerning 
the poor quality television transmissions during the 
News and Newsreel programme. Obviously there ar: 
reasons for this deplorable state of affairs and I suspe 
that they not solely concerned with technical con 
sideration It is, however, most regrettable that th 
B.B.C who are soon going to face strong competition 
should have allowed their normally superior standards t 
fall to such a low level at this crucial time I would 
earnestly implore the authority responsible for the nightly 
perpetration of this return to the magic-lantern era to 
think : if we ignore the poor technical 
standards surely y prefer the present 
presentation of the News to the previous and mor 
polished style of a few years ago. Mr. Bernard Hollo 
wood has quite adequately summarized the position in a 
recent article in Punch. He suggests that the trouble 
of New and Newsree!l are caused by misplaced 
enthusiasm and a misconce 1 notion of the function of 
the service 


gain I veri 
viewers 


CHARLES A. MARSHALI 
Carshalton 


Surrey 


Ag 


seen “ Free Grid's 


- Telepathy by 
I HAVE ju 


and his radio experiments in your January issue 
of great interest to me Decause the Maskelyne he refers 
to was my father, the late Nevil Maskelyne, and there can 


* reference to Maskelyn 
This i 


be no doubt as to the seriousness of the work he did. I: 
may be of interest to recall that he was a director of The 
Amalgamated Wireless Telegraph Co., Ltd., and one of 
his co-directors was Lee de Forest, whom I was privileged 
to meet many years later 

I remember, as a small boy, living at Seasalter, near 
Whitstable, and being invited to look across the Thame 
estuary on fine days to “see father’s wireless mast,” at 
or near Shoeburynes About the same time he had 
erected other wireless stations in the country and among 
them was one near Porthcurno, Cornwall, and another 
I think, at Cleethorpes 

I remember well hearing of the incident in which my 
father proved to an audience at the Royal Institute that 
there certainly weaknesses in the tuning device 
then in use, though my memory does not connect with 


were 
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continued 


Ambrose Fleming. At or about this 
then St. Petersburg and was instru 
mental in introducing wireless to the Russian Govern- 
ment, who carried out experiments with a view to 
equipping the Russian navy. 

There can be no doubt that some of his most useful 
work was carried out in conjunction with the Rev. J. M 
Bacon’s balloon Of the two men, the one was inter 
ested in balloons as such and the other as a means of 
arrying wireless equipment. My father was a long- 
sighted man and foresaw that success in the air would 
come with than-air machines, and I have no 
doubt that he foresaw also that here lay a field for the 
utilization of 

It may be of interest to record here that I have before 
me as a few leaves from his experimental note- 

dated July 9th, 1906, and they 
experiments he was then making 
produce continuous 
oscillation hey also show that he wasn’t having a 
very happy time with it. Using a circuit in which there 
were two diodes connected, he failed to get cont 
oscillation. However, he recorded that “ Cossor sent in 
a third valve ind he repeated the experiment using 
all three, without uccess His reasoning show learly 
that it was not more valves that he wanted, but the 
third electrods But he just didn’t think of it. However, 
i page or so later he records that he got his oscillations, 
but could not induce any current in his aerial. In the 
end he did get a current in his aerial and says that his 
previous failure to do so was “The tuning 
proved to | » sh assing to the next turn 
of the hel 
urrent.” 


I piace a higi alue on 


t the name 
time he vis 


heavier 


wireless 


notes are 
llagrams, 


* diode onnected up to 


nuous 


because 


there was no aerial 


these few pages of a great 
because they stand for me as a reminder 
that, but for a certain legal dispute that 
him in the House of Lords, my 
one of the greatest personalities of his time 

In the days immediately following my leaving college 
I tried to follow in his footsteps with the Mullard Radio 
Valve Co., Ltd., but the attempt proved only that my 
father was a mu greater man than 

Lurgasha! NOEI 

Sussex 


man’s notebook 
went against 
father might have died 


MASKELYNE 


Vusical Feedback 


AS a Scot who used to play th¢ 
to live among the 


bagpipes before h« ime 
unmusical English, I would like to add 
to the analogy which “Cathode Ray” uses in his 
admirable article on rectifier circuits (March issue 

Whereas a capacitor depends to a large extent on dry 
ness for low leakage, the bag of the bagpipes depends on 
moisture—a minor discrepancy—and the moisture is sup 
plied by pouring into the bag a special liquid which is 
distilled in the Scottish Highlands 

Also the analogy could have been extended to say that 
the conductor from G to C is the pipe through which 
the piper blow he pipe includes a valve which, in 
common with other one-way devices, hasn’t got infinite 
resistance in one direction, but “let’s by.” 

What it the vapour from the liquid in the bag 
and it is th ipbtlie aroma from the vapour entering the 
respiratory of the “intermittently breathing Scot’ 
that inspire timulates him to produce the stirring 
music which one with the bagpipes. It acts, 
in fact, as a sort of musical positive feed-back ! 


Leafield xford A. CAMPBELL 


issociatec 


Electronics on the Farm 


I HAVE read with interest letters in your recent issues 
from H. G. P. Taylor and D. A. Bond on the 
of electric fencers, and your readers may be inter« 
have a few comments from a manufacturer 


subject 
ted to 
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The “hoary old stager” referred to by Mr. Taylor (the 
inductive discharge type with a balance wheel) has man 
advantages from the farmer’s point of view and is still 

ery much the most popular, both here and (more impres- 
vely, perhaps) in the United States, which is the pioneer 
ountry in electric fencing and where every conceivable 
idea has been tried out from time to time. This balance 
wheel type is robust, efficient from the input-output point 
of view and, moreover, the audible click at each impulse 
provides an easy way of ensuring that the unit is working. 
Also, a great many farmers prefer the Jechnngeable 
accumulator to purchasing dry batteries. 

I would add the following comments to the various 
points raised in the two letters referred to above: 

1) A neon tube will not discharge the condenser to 
ufhciently low voltage due to high extinguishing voltage. 

2) A neon tube will not carry the high peak current 
required 

3) Grid-triggered neon tubes such as those used in 
troboscopes, while they are capable of passing heavy 
peak currents, will not work at the voltage of a standard 


high-tension battery, 


OPEN LETTER TO THE 


(4) Glass-enveloped tubes would not, in my view, be 
suitable for use under the trying practical conditions 
experienced on a farm 

(5) The method suggested by Mr. Taylor of perma- 
nently connecting a neon in series with a high resistance 
across the line and earth does not give an indication of 
a good line, since even with the line fouled so badly that 
there is only 180 volts (peak) available the neon will still 
give a flash, but the line at this voltage will be practically 
useless. 

Testing with a blade of grass, as suggested by Mr. 
Bond, is probably more effective though again extremely 
inaccurate. We now manufacture a tester incorporating 
a variable spark gap in series with a neon light, which 
gives a far more accurate indication. 

I think your correspondents may not have heard that 
there is a British Standard Specification controlling the 
output and frequencies of electric fencers. This does 
not allow an interval of less than 0.75 second between 
impulses. R. S. DRAKE 

The Wolseley Sheep Shearing Machine Company, 

Witton, Birmingham. 


POSTMASTER GENERAL 


Allocation of Frequencies : 


A British Communications 


Commission 


1) EAR P.M.G., 

During the last twenty years there have been a 
number of proposals to revise the system under which 
frequencies are allocated. I suggest that the time has 
now come when this problem needs tackling. Some of 
the basic arguments were well covered in the leading 
article of Wireless World for ember, 1954. 

I suggest it is highly desirable to have a body 
outside the control of the Postmaster-General respon- 
sible for allocating frequencies. It is obviously 
essential, however, that the Government should main- 
tain overall control in view of the vital part played 
by radio and radar in the defence of this country. 

In the absence of alternative proposals, may I sub- 
mit the outline of a scheme which might replace that 
used during the last fifty years? 

Need for an Early Change.—The rapid expansion 
of radio and radar equipments makes the allocation 
of suitable frequencies increasingly important and 
difficult. Blocks of frequencies are becoming ever 
more precious, and it is important that no user, be 
he civilian or military, should occupy more frequen- 
cies than are strictly necessary. 

Possible Alternative Method.—As long as the 
Defence Services are large-scale users of frequencies, 
the Government must retain overall control. In my 
submission, this should be exercised, not by the 
P.M.G., who is himself a user, nor by the Ministry 
of Defence, which is the largest user; but by some 
authority under a Minister who is not himself an 
interested party. I suggest the Lord President of the 
Council, who controls the Government’s scientific 
policy and therefore has suitable advisers. 

I suggest he should control a British Communica- 
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tions Commission and that this Commission should 
consist of two panels: 

(a) The Civilian Radio Panel, on which the radio 
industry, the Board of Trade and other inter- 
ested Ministries would be represented. 

(b) The Defence Radio Panel, on which the Ser- 
vice Departments, including the Home Office, 
and the Ministry of Supply would be repre- 
sented. 

It is important that there should be a connection 
between the work of these two panels. I suggest that 
the Secretariat should be common to both, and that 
the Chairman of each Panel should be a member 
of the sister Panel. 

Proof of Occupancy.—The operational needs and 
radio techniques of the Defence Services are con- 
stantly changing. The same applies to the civilian 
radio services. It is important, therefore, that the 
frequency bands allocated by the British Communica- 
tions Commission should be monitored to make sure 
that unnecessary interference is not being caused, and 
that the channels are being adequately used. 

The responsibility for this monitoring service is a 
matter which could be discussed later. The G.P.O. 
have an obvious claim, as they have suitable equip- 
ment and personnel. The monitoring service should 
furnish reports direct to the British Communications 
Commission. 

I don’t pretend that this is the ideal set-up, but I 
would like to see some constructive alternative put 
forward which would ensure an independent and 
balanced control of the radio spectrum, 

Yours sincerely, 
House of Commons. C. L. ORR-EWING. 
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Design for an fF. 


2—Cuircut 


AMOS," 2 


By os. Se. (Hons.), A.M.LE.E. and 


’ 
, a basic principles governing the design of an 
f.m. receiver were described in last month’s issuc 
and this article gives full details of an f.m. tuner 
based on these principles. The circuit comprises a 
pentode r.f. amplifier, a frequency-changer consisting 
of a pentode mixer and separate triode oscillator, 
followed by an i.f. amplifier employing two pentodes in 
cascade, the second acting as a high-level limiter. The 
next stage is a ratio detector with two crystal diode: 
feeding a triode cathode-follower output stage. The 
oscillator and cathode follower are the two halves of a 
double-triode valve and this, together with a magic-eye 
tuning indicator and h.t. rectifier bring the total of 
valves to seven (excluding crystals). There is consider- 
able latitude in the choice of valves. The four pentodes 
are of the same type; the authors have successfully 
used B7G-pentodes of the EF91 type and B9A- 
pentodes of the EF80 type. The double-triode is 
a 12AT7 or equivalent and the rectifier can be any 
type delivering 40 mA at 250 V which can be operated 
from the general |.t. winding 

The complete circuit diagram of the tuner is given 


in Fig. 1. V, is the r.f. stage and the grid-circuit 
tuning is pre-set to approximately 94 Mc/s, the centre 
of the 12.5-Mc/s range it is intended to receive. 


* Engincering Training Department, British Broadcasting Corporation 


A 


and Constructional Details 


Tuner oem 


G. G. JOHNSTONE,” BSc. (Hons.) 


To keep the loss in sensitivity at the ends of the 
band to less than 3 db, the effective Q of the grid 
circuit must be less than 94/12.5, or approximately 
7.5. The input transformer L,L, is designed to 
match an 80-Q unbalanced feeder to a resistive load 
consisting of the input resistance of V, in parallel 
with the dynamic resistance of the secondary circuit 
The dynamic resistance is approximately 2,500 
and the valve input resistance may be between 2,000 
for an EF91 and 4,000 for an EF80. The effective 
secondary load may thus be between 1,100 and 


1,500Q2 depending on the valve type; the average 
may be taken as 1,3000, which is reduced to 6500 
by the addition of the connection to the feeder. 


lo obtain a Q of 7.5 from an L-C circuit of effective 
dynamic resistance of 650 requires a reactance of 
650/7.5, or approximately 909. At 94 Mc/s this 
implies a capacitance of 19pF. Of this I4pF is 
contributed by the valve and stray capacitance and 
remaining 5pF is added in the form of a physical 
component 
The anode circuit of V, is tuned by L,C,,, C 

being one section of the two-gang tuning capacitor. 
Each section of this capacitor has a capacitance 
range of about 7 pF and this must have in parallel 
a fixed capacitor to give the desired frequency range 
of 87.5 to 100 Mc/s. For a given inductor the reson- 


Fig. |. Complete circuit diagram of the F.M. Tuner described 
in the text. Oscillator and mixer grid circuits are tuned by a 
two-gang capacitor C,.and C,;. Automatic gain control is 
obtained from the grid circuit of the limiter valve V,. 


WirRELEsS Wor_p, May 1955 


ance frequency depends on the square root of the 
capacitance and thus we have 
Cc 4C 100\? 
j 87.5) 

where 4C is 7 pF and C is the fixed capacitance 
Chis gives C as 22pF. This is approximately the 
value of capacitance present in the circuit and is 
made up of the output capacitance of V, (4 pF), 
the input capacitance of V, (11 pF), the minimum 
capacitance of the tuning capacitor (3 pF), strays 
und the capacitor C, in the oscillator circuit. For 
alignment of the circuit it is necessary to have a 
trimmer in parallel with L, and, because the mini- 
mum capacitance of this component necessarily 
dds further fixed capacitance, the contribution from 
V, is reduced by using a 50-pF coupling capacitor 
C,,. By adjustment of the trimmer C,, the correct 
ratio of maximum to minimum frequency can be 
obtained and by adjustment of the inductance of 
L, operation can be secured in the correct frequency 
band 

The oscillator is a triode (V,,) operating on the 
high side of the signal frequency. The intermediate 
frequency is 10.7 Mc/s and the oscillator frequency 
limits are therefore 98.2 and 110.7 Mc/s. This is 
achieved with the second section of the tuning capaci- 
tor C,,, the capacitance swing being limited to 6 pF 
by a series fixed capacitor. The fixed shunt capaci- 
tance required to give the correct ratio of maximum 
to minimum frequency is also 22 pF as for the inter- 


valve r.f. circuit. Of this approximately 4 pF is 
ontributed to V;,, 3pF by the tuning capacitor, 
| pF by the coupling to the mixer grid and 2 pF 


by stray capacitance, leaving 12 pF to be included 
as a physical component. This is made up of a 
capacitor C, and a trimmer C,, which is adjusted, as 
explained in the alignment procedure, to give the 
lesired ratio of maximum to minimum frequency. 


General layout of the front the tune 


being connected across a small coupling coil, has 


little effect on frequency of oscillation. Variations 
in grid-cathode capacitance can cause significant 
fluctuations in frequency if the resonant circuit 


is connected between grid and cathode. In the circuit 
adopted the resonant circuit is shunted by the anode- 
cathode and anode-grid capacitances which are 
more stable than the grid-cathode capacitance. It is 
this latter capacitance which principally controls 
the frequency drift in the first few minutes after 
switching on, the total change in this period being 
of the order of 25 per cent. With the particular 
form of oscillator circuit adopted, this warming-up 
shift is reduced to negligible proportions, 

The components used in the oscillator circuit 
are chosen to minimize long-term frequency drift 
For example C,, in series with the tuning capacitor 
is an N750 type, i.e. has a negative temperature 
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The particular oscillator circuit employed was 
chosen because it enables the cathode of the valve 
und the moving vanes of the tuning capacitor to be 
earthed. In this form of oscillator the resonant 
circuit can be included in the anode or the grid 
circuit but the former arrangement was considered 
better because it presents the valve with a higher 
value of anode load and thus gives a larger output. 
Moreover the grid-cathode capacitance of the valve, 


Wiretess Wor_p, May 1955 


coefficient of 750 parts in 10°, this coefficient and 
the capacitance (100 pF) being chosen to compensate 
as far as possible for the positive temperature co- 
efficient of the tuning capacitor. Similarly the capaci 
tance and coefficient of C, are chosen to compensate 
for variations with temperature of the inductance 
of L,; this capacitor is included in the screening 
can so a8 to have the same temperature as the inductor 
Unless components of similar specification are used 
in this part of the circuit there may be an undesirable 
drift in tuning; the complete specification for these 
and all components in the tuner is given in the list 
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Fig. 2 The i.f. transformers used in 
the set take this form. As explained 
in the text the coupling coefficient and 
hence bandwidth is calculated from the 
a and b 


dimensions 


C 
of parts. Provided the correct components are used 
the long-term frequency drift is very small. 

The oscillator output is connected to the mixer 
V, by a small fixed capacitor C,, the value of which 
is chosen to give the correct value of oscillator drive 
at the mixer grid, At the oscillator frequency the 
mixer circuit behaves as a capacitance the value 
of which is given approximately by 2C/,/f, where 
C is the physical capacitance present, /, is the inter- 
mediate frequency and /, the oscillator frequency 
Substituting ( 25 pF, / 10.7 Mc/s and f,=105 
Mc/s (values applying when the tuning capacitor 
18 at its mid-setting) gives the effective capacitance 
as S5pF. The oscillator output at V,, anode is 
approximately 20 V peak and the drive required 
at V, grid for optimum conversion conductance is 
3 V peak; thus the optimum value of C, is less than 
I pF. In practice a l-pF capacitor is used and the 


drive is about 4V in peak value, varying slightly 
as the tuning setting is changed. 

V, is an additive mixer and is biased partly by 
conventional cathode resistor and capacitor and 
partly by grid current flowing in the 1-M® grid leak 
R, as a result of the oscillator drive. The if. trans 
former connected in its anode circuit is of the usual 
double-wound type and has two similar windings on a 
former of 0.3 in diameter. To minimize any capaci- 
tance coupling between the windings (which might 
affect the shape of the response curve) the adjacent 
ends of the windings are arranged to be earthy. The 
position of the dust-iron cores can affect the mutuai 
inductance significantly and to minimize these effects 
the design is such that at resonance the cores are only 
approximately half-embedded in the outer ends of the 
windings. The spacing between the windings is very 
critical and an error of as little as 1/16in can alte: 
the coupling factor (kQ) from 1.2 to 2.0! A formula 
which has proved very useful in calculating the re- 
quired spacing (giving coupling factors within a few 
per cent of the measured values) is the following 
derived by one of the authorst some years ago :— 


] 2.3a/D 
4D 
. ( k 
b 
D 


a 


distance between coil centres 
overall diameter of windings 
length of each winding 


where 


1 Coupling Coefficients; Wireless World 
3 


LIST OF 


Coils: 

Aerial, Allen type FMC102; Osmor type QAFM. 

R.F, inter-valve: Allen type FMC103; Osmor type QRFM 

Oscillator: Allen type FMC104; Osmor type QOFM. 

LF. transformer Allen type FPMCI101; Osmor type QIFM; 
Denco type IFT1! 

Ratio-dete. 
type QICD 

Valves: 

Pentodes 


tor transformer Allen type FMC151; Osmor 


EF91, 277 or « 
EF80, Z719 of juivalent 

Double-triode: 12AT7, B309 or equivalent 

Rectifier: EZ80, U709 or equivalent 

Magic eye: EM34 

Crystals: GEX34 OA72 

Mains transformer: 

Electro-Voice type 104E 

| Tuning-drive Components: 

|Spindle, drum, flywheel, universal coupler, 

pivots, pointer, cord, spring etc. Jackson Bros 

Mains R.F. Chokes: 

Dubilier |-amp type 

Resistors: 

| All resistors can be } W rating and 

|} unless otherwise specified 
10 ki2 
270 £2 
or 180 2 
EF91 
1kQQ 
1k 


julvaient 


pulleys, 


20 per cent tolerances 


R EF80 


for 


2702 4.10% 
or 1800 
EF91 
1k 
1MQ 
100 kQ 
100 kQ) 
100 kQ) 
Rig LkQ 
EF80 17 8.2k0 
8.2k 
», 68k 
Rey 10 kQ potentiometer 


for 


10%, for EF 80 10% 


for 


PARTS 
Resistors 
Ro, 100 kQ 
Roo 1.5 kf 
Ro, 1 MQ 
Ro, 1 MQ 
Ro, 10k 4W 

Rog 470 2410 
Capacitors: 

Where a capacitor i 
or with a particular valu 
essential to use this typ: 
to. F pF Coy 50 pl 
( 0.005 uF cerami 5 
( 0.1 uF 150V 50 pl 
C, 0.005 uF ceramic 5% 

C, 0.005 uF ceramic ‘04 20 pF 

Cy 20 pF Erie NPOK 0.005 »F ceramic 
( 

( 

( 

( 

( 

( 


continued 
oy 47 k22 
»» 50 kQ2 potentiometer 
to be selected 
200 kQ 
1.5 kQ 
1kQ3 W 


3W 


particular typ 
coefficient, it i 


pecified as a 
of temperatur 


ilver mica 


silver mica 


0.005 nF ceramic es 1O pF Erie type N750 
, 1 pF Erie NPOK e9 0.005 «uF ceramic 
» 8.2 pF Erie N750K 449 39 pF Erie type N330 
1 9.001 »F silver mica 300 pF 
100 pF Erie NPOK 300 pF 
3-10 pF tuning capa 300 pF 
Jackson Bros 34 25 FP 
U102 25 pF 
trimmer 16 uF 
type NPO557A 
0.005 »F ceramic 
Same as ( 
1.5-7 pF trimmer Erie 
type NPOS57A 
50 pF 
0.005 pF cerami 49 
0.005 uF ceramic lytic 
* silver mica sy 16 uF 350 V electrolytic 
' silver mica 44 470 pF Erie type 
CD9P/101 
470 pF Erie type 
CD9P/101 


citor, 


25 V electrolytic 
, 


5 V electrolytic 
350 V electrolytic 


Erie 


16 ul 350 V_ electro 
lytic 
16 uF 350 V_ electro 


0.005 uF ceramic ‘ 
0.005 uF cerami 
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These dimensions are illus- 
trated in Fig. 2. As an AERIAL 
example of the use of this SOCKET. 
formula suppose a = 0.35 in 4 
and D 0.32 in. If the 
working Q value is 70, and 
the coupling factor is re- 
yuired to be 1.2, the coup- 
ling coefficient must be 1.2 
70 = 0.017. Substituting in 
he above expression gives 
bas 0.68in. The spacing 
between the adjacent ends 
of the coils must hence be 
0.68 —0.35 0.33 in. 

V, is the first if. stage 
and operates at full gain. 
V,, the second if. stage, is 
lesigned to work as a high- 
level limiter and operates 
with a screen-grid voltage of 
approximately 100. There 
is no cathode bias and on 
receipt of an input signal the 
valve takes grid current, de- 
veloping a voltage across 
R,, and R,, equal to the 
peak value of the signal. 
rhe voltage across R,,is fed 
back to the grid of V, as 
V, acts as a leaky-grid 


it Le 
TRANSFORMER ~ 


’ 


INTERVALVE 
RF. COIL 


a.g.C 


TUNING 


detector and any amplitude 
modulation present on the 
input signal (due to ignition 
interference for example) 
appears across R,,. R,,. and C, are included in the 
i.g.c. line to prevent such signals from reaching V,. 
I'he grid base of V, is approximately 5 V and the a.g.c. 
line cannot therefore exceed 5 V no matter how strong 
the received signal. To give 5 V across R,, the input 
to the limiter must be 10 V peak; this is approximately 
} times the grid base of V, and thus ensures reasonably 
good limiting at high signal levels. 

Che decoupling used in the i.f. amplifier must be 
satisfactory at 10.7 Mc/s and at very much higher 
frequencies in order to prevent parasitic oscillation and 
i.f. harmonic feedback to the r.f. stages. Satisfactory 
operation was obtained by using 0.005-~F ceramic 
capacitors for decoupling throughout the tuner. The 
heater current of all valves is supplied through tightly 
twisted twin flex. Decoupling was necessary only at 
the heaters of V, and V,; where a 0.005-,»F capacitor 
is joined between each heater socket in the valve 
holder and chassis in order to cure a slight modulation 
num 

he discriminator transformer L,,, L,,, Li, was 
wound by the authors to a specification by the General 
Electric Company but it is also obtainable commercially 
see the list of parts). It employs two crystals which are 
included with the capacitors C,,, C,, in the screening 
can. With a ratio detector of the conventional type, 
uch as that used in the F.M. Feeder Unit (Wireless 
World, September 1952) amplitude limitation is 
adjusted to a maximum by variation of the resistance 
in series with the electrolytic capacitors, Such adjust- 
ments upset the d.c. balance of the circuit with the 
result that there may be a d.c. output when the applied 
ignal is accurately in tune. This was of no significance 
in the F.M. Feeder Unit but in this tuner the d.c. 
output is used to operate a magic-eye tuning indicator, 
WIRELI 
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RATIO-DETECTOR 
TRANSFORMER 


and iF 
TRANSFORMER MAINS 
TRANSFORMER 


N-OFF 
SwiTcM 


SCILLATOR 


The relative position of the larger components, valves and coils is shown by this view. 


and for this to be successful, it is essential that adjust- 
ment of the series resistance should not affect the d.c 
balance. The circuit used meets these requirements 
provided the resistors R,, and R,, are equal; | per cent 
tolerance components are recommended. 

The output of the discriminator passes through the 
de-emphasis network (of 50 psec time constant 
R,,, C,, and then feeds the magic-eye through the 
network R,,, C,, which removes a.f. signals which 
would cause blurred tuning indication. The a.f. output 
is applied to the cathode follower V,,,. 

The use of a cathode follower as output stage has the 
advantage that the tuner can feed amplifiers with 
comparatively low input resistance (such as 10k” 
without loss of audio signal. If such a resistance were 
to be connected directly across the output of the de- 
emphasis network there would be a loss of more than 
20 db due to the series resistor R,, and this resistor 
cannot be reduced without affecting the performance 
of the detector. A second advantage resulting from the 
use of a cathode follower is that its low output resistance 
permits the use of comparatively long screened leads 
to the following amplifier without attenuation of upper 
audio frequencies. The highest output resistance 
occurs when the gain control, R,,, is at its mid-position 
and has a value of about 12.5 kQ; it is possible to load 
such a generator resistance with as much as 600 pF of 
shunt capacitance before the loss at 10 kc/s approaches 
1 db. The cathode follower has quite a small a.f. input 
and can operate satisfactorily with a low anode current. 
The current is approximately 2 mA and is kept low to 
reduce the rise in temperature of the valve, The cathode 
follower is in the same bulb as the oscillator and it is 
advantageous to keepthe temperature rise as small as 
possible in the interests of frequency stability. 


Bisa. 


The bulk of the smaller components, including the gang capacitor, are located below the chassis. 


of them to be identified. 


It is by no means easy to tune an f.m. receiver 
accurately to a desired transmission by ear and some 
form of tuning indicator was considered necessary 
The obvious choice is a magic eye connected across the 
a.g.c. line, or across the electrolytic capacitor of the 
ratio detector, This is unsatisfactory if the receiver has 
the right shape of passband because the deflection of the 
eye remains substantially unaltered over a frequency 
range of approximately 100 kc/s on either side of the 
correct tuning point. If, as is common, the selectivity 
characteristic is asymmetric as a result of Miller effect 
the maximum a.g.c. voltage can give a positively 
misleading indication. 

A precise tuning indication can be obtained from the 
output of the ratio detector which is zero when the 
receiver is correctly tuned, but is positive or negative 
if the receiver is mistuned, In fact the polarity and 
magnitude of the ratio detector output indicate respec- 
tively the sense and degree of mistuning. The tuning 
indicator is thus required to show accurately when the 
ratio detector output is zero and it was found that a 
magic eye operated under certain conditions could be 
used for this purpose. 

The magic-eye circuit is so designed that the eye is 
closed (shadow angle zero) when there is no input 
to the control grid. If a positive voltage is applied 
to the control grid the eye opens, i.e. the shadow angle 
increases and if a negative voltage is applied the 


20 


aah 


— — 4 


The annotation enables most 


sectors of luminescence overlap, corresponding to a 
negative shadow angle. To avoid grid current and to 
enable the eye to respond to positive inputs a resistor 
is included in the cathode circuit and the anode and 
target potentials are then so chosen that the eye is 
closed for zero input voltage. This condition can be 
obtained with a high value of target potential, but a 
low value of anode load is required and the sensitivity 
of the eye is poor By using a lower target potential 
a higher value of anode load can be used and satis- 
factory sensitivity obtained, but the brightness of the 
eye is poor. In the compromise solution adopted the 
target potential is approximately 100 V and the anode 
load is of the order of 250kQ. Where a tuner is 
normally operated with a large input signal the maxi- 
mum sensitivity of the eye is unnecessary and a brighter 
display could be obtained by using a higher target 
potential of say 170 V and a lower value of anode 
resistor. 

The mains unit is conventional and includes a mains 
transformer with two secondary windings, one 
supplying 40 mA at 250—0—250 V and the other 
supplying 3 A at 6.3 V. The smoothing circuit includes 
three resistors R,,, R,; and R,, and four electrolytic 
capacitors; for convenience the capacitors are in the 
form of two 16 + 16-“F components. The mains 
lead includes an r.f. filter L,, L,, C4, Cy, which pre- 
vents radiation of r.f. energy from the lead outside the 
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chassis; this filter, to be effective, must be situated 
very close to the point where the lead leaves the chassis. 

Before aligning the receiver it is advantageous to 
adjust the tuning indicator. To do this short-circuit 
C,, and replace R,, by a 1-MQ variable resistor. 
Adjust R,, to give zero shadow angle, i.e. close the 
eye, and then replace the variable resistor by a fixed 
one of the same value. Remove the short circuit. 

The alignment can now be carried out and for this 
purpose an a.f. amplifier is required and also an a.m. 
signal generator capable of giving an output at 10.7 Mc/s 
und between 87.5 and 100 Mc/s. With the amplifier 
connected to the tuner output apply a modulated 
signal at 10.7 Mc/s to V, grid and adjust L,, for 
maximum audio output. Switch off the modulation 
and with a plain carrier input to the limiter adjust L, 
until it is accurately tuned as indicated by the magic 
eye. The correct tuning is achieved when the eye is 
just closed and with no overlap of bright areas and 
no shadow showing. As the core is rotated from this 
position the eye either opens or the bright regions 
overlap and display a brighter centre segment. 

Now transfer the generator output to V, grid and 
connect the amplifier input across Cy. With a 
modulated r.f. input at 10.7 Mc/s adjust the cores of 
the second if. transformer to give maximum audio 
output from the amplifier. Transfer the generator 
output to V, grid and repeat the adjustment for the 
first if. transformer. These adjustments should be 
carried out at all times with the smallest output from 
the generator which can be heard adequately 

With the amplifier still connected 
across C,, transfer the generator to the 
aerial input socket of the tuner. Ad- 
just the generator to give a modula- 
ted output at 87.5 Mc/s and set 


capacitors C,, and C,, to maximum. 
At this setting of the tuning capacitors 
the pointer should indicate 87.5 Mc/s. 
Tune in the signal by adjustment of 
L,; ifthe signal can be heard at two 
core settings choose that correspond- 


ing to the smaller inductance. Then 
adjust L, to give maximum output 
Now set the generator to 100 Mc/s 
and the tuning capacitor to minimum 
capacitance; the pointer should now 
indicate 100 Mc/s. Adjust C,, to 
tune in the signal and C,, to give 
maximum output. Repeat the in- 
ductance adjustment at 87.5 Mc/s and 
the capacitance adjustment at 100 
Mc/s until no further improvement 
can be effected 

Disconnect the signal generator and 
reconnect the amplifier to the a.f. 
output socket of the tuner. Set the 
tuning control to approximately 94 
Mc/s and adjust the inductance of L, 
to give maximum noise output. 

Finally, to adjust the potentiometer 
R,», connect an aerial to the tuner and 
find a weak signal. Adjust R,, to 
give minimum background noise; if 
the signal is frequency modulated 


This enlarged section of the underside of 
the chassis shows in greater detail the 
layout of the r.f. and oscillator stages. 
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this setting should also give best quality of repro- 
duction. f is possible that a different setting of 
R., may be required for a larger input signal. The 
value of R,, was found to be optirtium for the 
particular ratio detector transformer and crystals used 
and should be generally suitable fot corfimercial ver- 
sions of it. If; however, the highest degree of a.tti. 
rejection is required the value of R,, should also be 
adnieved 

Mechanical details of the tuner can be séen fforti 
the accompanying photographs. A_ conventional 
chassis of 16 s.w.g. aluminium mieasuring 10in by 
8 in by 2} in is used. The tuning capacitor is miounted 
underneath the chassis and the coils above the chassis, 
and individually screened. The smoothing resistors 
dissipate approximately 4 W and are mounted above 
the chassis for good ventilation; if these components 
are located underneath there might be some frequency 
drift due to the increase in temperature of com 
ponents near the resistors. The smoothing resistors 
are at h.t. potential and are placed away from the 
edges of the chassis to avoid, as far as possible, 
accidental contact with them. 

The tuning spindle on the left-hand side of the front 
panel drives a cord which passes once round the 
2} in diameter drum and over two pulleys riveted 
at the upper corners of the tuning scale, tension being 
applied to the cord by a spring inside the drum 
The drum drives the tuning capacitor via a flexible 
coupling and the cord carries a pointer which slides 
along the top of the tuning scale, which is of 20 s.w.g 


HEATER = 
DECOUPLING Ch. 
15 


HEATER 
DECOUPLING 


The tuning capacitor has no stops to limit its 
rotation to 180 deg and the necessary limitation 1: 
provided by a 6-BA cheese headed bolt which is secured 
to the drum and strikes the heads of similar bolts se- 
cured to the front panel when the capacitor reaches its 
maximum and minimum settings. The pointer travel is 
nearly 44 in but, because of the length of the slider, a 
space of 54 in must be allowed between the magic eye 
and the right-hand pull Cord drives of this type tend 
to have a lead’”’ feel due to the friction 
present and this has been overcome by a lead flywheel 
secured to the tuning-spindle behind the front panel 
The inertia of thi though insufficient to give 
* spin tuning smoothness of 
the drive considerably 

The magic-eye holder is secured to the scale by 
two lengths of 4-BA studding and the target is 
viewed through a {j-in. diameter hole in the scale 

For the benefit of constructors who prefer to wind 
their own coils, full details are included. There are, 
however, commercial coils quite suitable for use in 
this circuit and their type numbers are given in the 
list of parts. The layout and pin connections for the 
r.f. coils are given in Fig. 3; for the sake of clarity 
primary and secondary windings are shown as separate 
coils but they are in fact overlapping as mentioned in 
the spec if 


Coil Winding lerial Coil: Primary—2j} 
turns of 22 s.w.g copper wire in insulated 
sleeving inter-wound with earthy end of secondary 
Secondary 1} turns of 18 s8.w.g. tinned copper wire 
spaced so as to occupy 0.5in. Former-Aladdin typ: 
PP5938 Aladdin v.h.f. grade, colour-coded 
purple John Dale type TV2 

R.F. Inter-valve Coil: Winding—2j} turns of 18 
$.w.g. tinned copper wire space-wound so as to occupy 
a length of 0.3 in. Former, core and can as for aerial 
coil 

Oscillator 
$.W.g 
length of 0,3 in 
tinned copper 


steel 


WwW heel 


wheel improves the 


>4-1n 


tion 


Data 
tinned 


Anode winding—2} turns of 18 
oppelr spaced 80 aS to occupy a 

Grid winding—1} turns of 22 s.w.g 
wire in insulated sleeving wound over 


Coil 


tinned wire 


INTER-VALVE COIL 


SECONDARY 
WINDING 


i ot 


A ANODE 
WIihDIN wiNDIN¢ 


ARTH 


Fig.3. Winding 


and oscillator coils 


sense terminal connection of the r.f 


earthy end winding. Former, core and can 


is for aerial 
I.F. Transformer: Primary and secondary —23 
turns of 28 s.w.g. single-silk and enamelled copper wire 
lose-wound Spacing between adjacent ends of 
vindings—accurately 7 in Former—Aladdin type 
PP5937,. Aladdin, colour-coded grey. Can- 
John Dale type TV1. 
Ratio-detector Transformer: 
36 s.w.g. single-silk and enamelled copper wire close- 
wound Secondary—16 16 turns of 285s.w.g 
single-silk and enamelled copper wire, bifilar, close- 
wound, Tertiary—9} turns of 36s.w.g. single-silk 
copper wire close-wound over paper 
thick end of primary remote 
Spacing between primary and second 
and can as for i.f. trans 


Core 


Primary—35 turns of 


and enamelled 
interlay 
from secondary 
ary—j, in. Fe 
former 


0,002 in over 


rmer, core 


NEWS 


3arnsley and District 


CLUB 

Barnsley meeting of the 

Amateur Radi lub on May 13th, H, H. Eyre (GSKM 

will give a demonstration of i.f, crystal filter operation 

Meetings are h it 7.0 at the King George Hotel, Peel 

Street, Barnsley Se P. Carbutt (G2AFV), 33, Wood 
tock Road, B York 


Birmingham The subjects for the May meetings of 
the Slade Radio Society are (13th ‘Amateur Radio 
Direction Findin by N. B. Simmonds, and (27th Past 
ind Pres wateur Radio by E. G. H. Brown 
G5B]J ve first of the d.f. tests for the 
Harcourt Trophy will be held on May 8th The clut 
meets on alternate Fridays at 7.45 at The Church House, 
High Street, Erdington, Birmingham. Sec.: C. N. Smart, 
110, Woolmore Road, Erdington, Birmingham, 23 

The Birmingham and District Short Wave Society 
which meet n the second Monday of each month at 
4.. 20, Soho Road, Hockley, Birming 
ddressed by T. Burton on May 9th, 

ect will be aerials Sec.: R. Yate 28, 
Road. Yardley Wood, Birmingham, 14 


Canterbury The East Kent Radio Society continue 
to meet on alt Tuesdays at 8.0 at The Two Brother 
Northgate Canterbury. |! ls of the programm< 
are available from the secretary, D. Williams, Llandogo 
Bridge, Canterbury, Kent 


Cleckheaton 
vill be talking or 
of the Spen Valley 
Society at their me 
on alternate W 
Cleckheaton. S N 
nr. Leed 


cason 


Daimler 


rnate 
Street 


4 member of the Leeds Post Office staff 
elementary direction finding to member 
and District Radio and Tek 
ting on May 4th. The club meet 
dnesdays at 7.30 at the Temperance Hall 
Pride, 100, Raikes Lane, Birstall 


vision 


Coventry addition to the regular meetings on 
May 9th and 23rd the Coventry Amateur Radio Society 
will be holding a two-metre field day on May Ist. At the 
meeting on the 9th K. Barber G3HDP) will deal with 
receiver ser ng and on the 23rd W. Grimbaldeston 
G6WH) w peak on frequency modulation. Meeting 
ire held at 3( ut 9, Queen Rye i. Coventr’ Sec 

|]. H. Whitby (G3HDB), 24, Thornby Avenue, Kenilworth 
Warwick 


Two-Call Club The new pr = he British 
I'wo-Call Club is Lt. Col. Sir Evan Y ‘epean, Bt 
GSYN, VSIYN, DLZYN), and Major K. E. S. Elli 
GSKW, DL2KE, HZIKE) is the new vice-president 
Membership of the club open to British subject 
have | two countries, or, alternatively, in two 
reas of the British Empire Radio Union. Se G. \ 
Haylock (G2DH\ 63, Lewis! Hill, London, S.E.13 


who 


held call 
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1 BEULAH HILL EXPERIMENTA 
LONDON VISION 
SEt9 

i CROYDON 
site 


i] FREQUENCY 94.75 


“ BELLING-LEE” BAND Ill 
EXPERIMENTAL TRANSMITTER 


G9AED is the call sign allocated 
I Postmaster General to the 

z~ Le band III experimental 

h, through the helpful 

the Independent Tele- 

will be situated on 

site of their temporary 
transmitter at Croydon 

actually named on the lin. 

may sheet No 170, as 

Lill with a map reference 

are due to commence 
ard is primarily intended 
tigation of ghost images 

the following features:— 

ine in black and white, 

white, grey and black 

wavy to differentiate from 

range marks. With ghost 

wavy line predominates, 

[ negative ghosts can 
Vertical lines numbered 1, 2, 3 
ind 4 indicating the additional! path in 
that the ghost has travelled, i.c., 
reflecting object is situated 

nd the receiving aerial, in 
trasnmitter, the distance 

object is exactly half 

vce travelled by the 


‘ 


to enable approximate 
istments to be made to 


black and white border to 

rresponds to the similar 

m test card C and indicates 

of the picture 

Belling-Le« mast is a 

supporting ‘‘ Skytower”’ to 

i been added a 16ft. top mast 

rying the aerial system comprising 

stacked bays, each of four vertical 

wave folded dipoles spaced equi- 

hus there are sixteen dipoles 

ned to give all round coverage 

it is hoped, a power gain of four 

transmitter, which has been 

1 and constructed in its entirety 
Belling-Lee ’’ research labora 

f has an output of 250 

E.R.P. of the station 

ximate 1 kW The equip- 

housed in a temporary 

measuring 24x10 feet 

to transmit between the 

nd 12 and certain unspec- 

juring the afternoon, 

Saturdays Sundays and 

It should be appreciated 

pment is just as liable to 

technical hitch” as is 

other television services 

has not been possible in 

build stand-by equipment 

so in the event of 

re will be a certain 
navoidable inconvenience 
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‘BELLING-LEE" 
NOTES 


band III aerials ar 


normal and la 


Combined band I, 


available for fringe, ‘ 
Those shown below are for 


Single 


reception 
use where transmitters are co-sited 


feeder only required 


Director “H" +26 
Band I Ch. 1 
Band Ill Ch 8 &9 
LOI6L £17170 
Reflector “ H 
Band I Ch. 1 
Band III Ch. 8 & 9 


LOI5L 


Right 


£12120 


Right:—Dipole + 5 
Band I Ch. 1 
Bend Ill Ch. 8 & 9 


LOIS L.. £6150 


Left Dipole 

Band I Ch. 1 

Band Ill Ch. 8 & 9 
L912 L £4150 
L912 WS.. £380 


Above Com- / 
bined “Lofrod” a 
Band I Ch. 1 & tg 


Band III Ch. 8 Above 
&9 bined dipok 


L910. .£1/10/0 Band I Ch. 1 & 
Band III Ch. * 
a9 


L911 W. £330 
LO11L . £440 


Midland 
More precise 


Above:—Combined aerials for 
will differ in appearance 
details and prices will become available 


when the site of the transmitter is known 


“ BELLING - LEE” 


“MAG - NICKEL” 
FUSES 


Ratings now 
available up to 
750 mA 


Ch. well-known range of “‘ Mag- 
Nickel” delay fuse-links are now 
available up to 750 mA. These fuses 
conform to the dimensions (1}" x 4") 
and blowing requirements of the 
standard L.105§ fuse, but can with- 
stand a surge current of 10/30 times 
their rated current for a period not 
exceeding 0.01 second, without 
affecting their normal length of life. 
Available in 250 mA _ (brown), 
500 mA (yellow) and 750 mA (green) 
ratings, the colour coding conform- 
ing to B.S. 646(B). 


“Mag-Nickel” Delay Fuse 1.358 


BELLING ¢ LEE LTD 


GREAT CAMBRIDGE AF Pwrieic PMG AMD 


i008 


Wiretess WorLD 


Marconi Complete 
SOUND STUDIO EQUIPMENT 


’ . ' » ecules ! 
Marconi sound broadcasting equipment pro Sunt cheen is tis Conteh Cnet Pane. WD ane whieh 


handles input of programme material from two studios, 
announcer’s microphone, a local microphone, several dis« 
reproducers and four O.B. lines. Two output channel 


vides an extensive, flexible and versatile range 


of units from cue lamps and control consoles 
for rehearsal and programme conditions are provided 


to automatic monitors and aerials. It covers every Below is the heavy duty Disc Reproducer Type BD503B 


: designed for accurate groove location. A 3-speed turn 
phase of the common operating requirements of table and long arm lightweight pick-up are employed, 


eo 2 ; and a universal corrector unit is incorporated. The novel 
the majority of systems. No two broadcasting features of this equipment are the optical groove locator 


and an automatic raise/lower device coupled to the fader 
administrations, however, have the same 
problems and therefore Marconi’s are ready to 
engineer particular schemes and can meet every 


requirement in AM and FM broadcasting. 


The first advertised sound broadcast was made from 
the Marconi transmitter at Chelmsford in Fune 
1920. Today 75% of the countries in the world rely 
on Marconi broadcasting equipment. 


Lifeline of communication 


MARCONI 


Complete Broadcasting and Television Systems 


MARCONI’S WIRELESS TELEGRAPH CO. LTD., CHELMSFORD, ESSEX 


Partners in progress with The *ENGLISH ELECTRIC’ Company Limited 


Design for a 20-Watt High Quality 
Amplifier 5 a 


Choice of Valves and Operating Conditions 


I. recent years remarkable improvements have been 
made in the field of sound reproduction. Progress in 
the design of pickups, amplifiers and loudspeakers, 
oupled with the introduction of high-quality disc and 
tape recordings and v.h.f. sound broadcasting has set 
new standards for discriminating listeners. The 
umplifier and associated control circuits form the core 
f a sound-reproducing system and much interest has 
been focused on their design requirements and the 
manner in which high quality can be achieved. 

Ihe basic requirements of an amplifier designed 
for high-quality sound reproduction have previously 
been discussed in these pages’: *. It is proposed here 
to discuss further some aspects of high-quality ampli- 
fier design, with emphasis on the output stage, and 
it is hoped to describe in a subsequent article a design 
for a high-quality 20-watt amplifier using 25-watt 
high-slope pentodes in the output stage. 

rhe principal features of a good amplifier can be 
briefly recapitulated : 

1. Very low harmonic and intermodulation dis- 

tortion 

Linear frequency response in the audible range 
Good response to signals of a transient nature 
Low phase shift in the audible frequency range 
Low hum and noise level. 

Adequate power output to allow peak passages 
to be reproduced without overload. 
Low output resistance to provide 
damping for the loudspeaker system. 

Output Stage—Although the power-handling 

apacity of an audio amplifier is not the most im- 
portant factor from the listening point of view—a low 
distortion level being usually judged pre-eminent—it 
is nevertheless of prime importance from the point 
if view of the designer. 

It is generally considered that for realistic repro- 
duction of orchestral music in the home a peak out- 
put power of 10-15 watts is required, assuming the 
fficiency of the loudspeaker system to be about 

Apart from loudspeaker efficiency, the 
equired power depends on the size and acoustic 
nature of the room and to a lesser extent on the 
taste of the listener. Thus, whilst 10 watts is 
found to be adequate in many, perhaps, the majority 
f. cases conditions in large rooms and small halls 
may merit a power reserve of at least 20 watts. 

There exists a choice of two basic forms of out- 
put stage from which an effective output of 10-15 
watts can be delivered to the voice coil of the loud- 

peaker. These two well-known forms of output 
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Class AB push-pull pentode or tetrode 
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2. The Class A or Class AB push-pull triode stage 

The choice between these is largely a balance 
between economy and performance. 

Pentode Output Stage.—The use of pentodes or 
tetrodes of the 12-watt anode dissipation class, oper- 
ated in a conventional Class AB push-pull stage, 
enables an effective output of 12-13 watts to be 
obtained easily, assuming an output transformer effici- 
ency of about 80%. This latter value is typical of 
present practice. The appropriate supply voltage, 
limited by valve ratings, is about 300-320 volts. The 
overall power efficiency of such a stage is fairly high, 
being 50% for a typical stage employing Mullard EL84 
output pentodes. Harmonic distortion is, however, of 
the order of 3%-4% at full output, and in conse- 
quence a high degree of negative feedback is neces- 
sary to reduce distortion to low levels, say below 0.5 
at rated output 

The conditions for Class AB operation normally 
recommended and published by the valve manufac- 
turer are based on measurements made with con- 
tinuous sine-wave drive. The bias under zero-drive 
conditions and the anode-to-anode load resistance are 
so chosen that optimum performance is achieved 
when the working point of the valves is displaced 
under drive conditions. This displacement is due to 
the influence of increased anode and screen-grid 
currents in the cathode bias circuit. For a typical 
output stage on a 310-volt supply using EL84 pentodes 
the rise in cathode current, and thus, cathode bias 
voltage at full drive, is about 40%, with a sinusoidal 
input voltage 

When such a stage is used in the reproduction of 
speech or music, however, operating conditions are 
rather different. The mean amplitude of the input 


Re-g™8,000N [4po)™ 2x36mA CATHODE BIAS 
= 6,000 ft 
= 6,000f1 


= 2«S6mA FILED BAS 
™ 2n24mA FIXED BIAS 


SURED TO START OF POSITIVE GRID CURRENT 
Va Va. = 200V 


o 10 2 ‘4 
POWER OUTPUT (waTTS) 
Fig. |. Comparison of distortion curves under steady-state 
sinusoidal input conditions for a pair of ELB4 valves in 
Class AB push-pull (1) with normal cathode bias, (2) with 
fixed bias under the same conditions, (3) load reduced for 
optimum fixed-bias operation. 
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signal is now very small compared with the peak 
values which occur from time to time and thus the 
mean variation of cathode current is also very small. 
Due to the relatively long time constant in the bias 
network the displacement of the working bias, even 
under peak signal conditions, is small enough for the 
stage to be considered as working with virtually fixed 
bias. If the normal Class AB stage (cathode biased 
is measured under the corresponding fixed-bias con- 
ditions with a sine-wave input, it is found that at high 
output levels distortion is greater than when cathode 
bias is used. These two conditions are illustrated 
for the Mullard EL84 output pentode by curves 1 
and 2 in Fig. 1. The quiescent bias is the same in 
both cases, curve | showing normal published opera- 
tion with cathode bias, curve 2 operation with fixed 
bias. These results indicate that in practice, a 
cathode-biased Class AB stage designed on a sinu- 
soidal drive basis will produce increased distortion 
when peak passages of speech or music are being 
reproduced 

One method of improving performance in practice 
is to adjust the quiescent operating conditions in the 
output stage so that they are nearly optimum for 
fixed bias working, although cathode bias is still used. 
This entails a smaller standing current and lower 
anode-to-anode load impedance These changes 
result in larger variations in the instantaneous anode 
and screen-grid currents when the stage is driven, 
but the effect of these is at least partially compen- 
sated since the time constant in the cathode bias 
network has been increased at the same time. The 
excursion of the working bias is still kept very small 
under driven conditions 

It is found that good short-term regulation of the 
power supply is ensured by the use of large value 
(SOuF) electrolytic capacitors for anode and screen- 
grid feeds. Peak currents corresponding to near 
overload conditions are effectively supplied by the 
capacitors with a reduction in line voltage of well 
under 0.5%,, and the instantaneous power-handling 
capacity of the stage is not impaired. 

Such a design, combined with a high degree of 
negative feedback (26 db), which includes the output 
stage and output transformer, is an alternative 
operating condition in the output stage of the 10-watt 
Mullard high-quality amplifier circuit and has 
proved very satisfactory in practice. A secondary 
feature of the use of these operating conditions is that 
the 12-watt output valves each run at a mean anode 
dissipation of only 7.5 watts. The corresponding fixed 
bias conditions in this case are illustrated in curve 3 
of Fig. 1 

This form of operation is, however, suitable only 
for use in speech or music reproduction and cannot 
be used with a sine-wave input without excessive dis- 
tortion. For this reason it is difficult to measure 
directly the distortion levels which obtain under prac- 
tical conditions 


A second method of improving performance, des- 
cribed later, is to use distributed load conditions in 
the output stage. Depending on the precise loading 
used, the variation in anode and screen-grid currents 
can be reduced to such a level that almost identical 
performance is obtained under cathode and fixed bias 
conditions 

Triode Output Stage.—A low level of inherent dis- 
tortion can be obtained in a push-pull triode stage 
operating under virtually Class A conditions, It is 
found that with 25-watt pentodes or tetrodes strapped 
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as triodes a power output of 12-15 watts can be 
obtained at harmonic distortion levels below 1% using 
a supply voltage of 430-450 volts 

Maximum power output and the corresponding dis- 
tortion vary appreciably with the value of load im- 
pedance and Fig illustrates typical performance of 
the Mullard EL34 high-slope output pentode, triode- 
connected in a push-pull stage operating slightly 
below its rated anode dissipation of 25 watts. 

For anode-to-anode load impedances below 7,000! 
either a common, or separate cathode resistors (by- 
passed) can be used; above 7,0002 improved opera- 
tion is obtained with an unbypassed common cathode 
resistor. Operating conditions approach Class A as 
the anode-to-anode load impedance is raised and 
optimum performance for high-quality output stages 
is obtained with a load impedance of about 10,000°?. 
An output of 14 watts is then delivered by the valves 
with total harmonic distortion well below 1 

This type of output stage has found favour for a 
number of years in high-quality amplifiers giving 
about 12 watts effective output. Because of the low 
inherent distortion less negative feedback can be 
used to give acceptable linearity as compared with 
that required in pentode or tetrode output stages 
giving similar power output. Furthermore, in 3- or 
4-stage amplifier designs, with most of the feedback 
applied over the whole amplifier, including the output 
transformer, it is then possible to achieve increased 
margins of stability for a given distortion level. 

Distributed Load Conditions.—Increasing interest 
is being shown in various forms of distributed loading 
in the output stage*. These involve the application 
of negative feedback in the output stage itself. In 
the simplest form, the screen grids of the output 
valves are fed from suitably positioned taps on the 
primary of the output transformer and the stage can 
be considered as one in which negative feedback is 


Ra-a (wh) 


Fig. 2. Performance curves of two triode-connected EL34 
valves in push-pull 
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applied in a non-linear manner via the screen 
grids. The characteristics of the distributed load 
Stage are intermediate between those for pentode 
and triode operation, approaching triode opera- 
tion as the percentage of the primary winding 
common to anode and screen-grid circuits 
increases. It is found that under optimum condi- 
tions about two-thirds of the power-handling 
capacity of the corresponding pentode stage can 
be realized with much reduced distortion, whilst 
at power levels corresponding to triode operation, 
a similar order of distortion is obtained. At the 
same time the output impedance is reduced to a 
level approaching that obtained when a conven- 
tional push-pull triode stage is used. 

Such a stage can thus be used with pentodes 
of the 25-watt class in high-quality amplifiers 
designed for power outputs well in excess of 15 
watts, the overall power efficiency being appreci- 
ably greater than with triode operation. Con- 
versely, the performance of 12-watt pentodes can 
be improved appreciably, although the power- 
handling capacity is somewhat reduced. How- 
ever, effective power outputs of 10-12 watts can still be 
obtained 

A comparison is given in Table 1 of triode, pentode 
and distributed load operation for the Mullard EL34 
ind ELL84 output pentodes. For valves of the EL34 
type, comparison with triode operation is of most 
interest. It will be seen that distributed-load opera- 
tion using a tapped primary output transformer 
enables the power-handling capacity to be more than 
double that possible with triode operation, whilst at 
the same time distortion in the stage can be held to 
a very low level 

Although with a common winding ratio of 0.2, i.e., 
with 20%, of the primary winding common to anode 
and screen-grid circuits, the distortion level is com- 


Fig 
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1, ( START of 141) 


Re-g (kf) 
3. Performance of EL34 push-pull pentodes under dis- 


tributed-load conditions with screen tappings at 43%, of pri- 
mary turns 


parable with triode conditions, it has been found that 
appreciable improvement is obtained at higher power 
outputs if the common winding ratio is further in- 
creased. Progressive improvement in overall per- 
formance has been obtained with the percentage of 
common primary winding increased up to 40-45 
Although with this increase power-handling capacity 
is still further reduced, at least 35 watts output can 
be obtained with distortion at the onset of grid current 
at about 2.5 

Performance typical of the EL.34 when used with 
an output transformer having a primary winding 
tapped at 43%, of the turns is shown in Fig. 3. The 
output transformer used for these measurements was 
the Partridge type UL2 and the values of power out 


TABLE 1 


Operating conditions 


Mode of operation 


lriode connection 


R 


(Q) 


470 


Total distortion 
(per cent) 


atlow 14W 


Rong 
(kQ)) 


20W ww 


10 0.5 0.7 - 


per valve 


Mullard 
EL%4 


Distributed load: 
43°, common winding 


Pentode connection 


Iriode connection 


470 
per valve 


1w 
common 


150 


1000 
per valve 
470 
common 
at SW 


1.0 


common 


Distributed load: 
Mullard 20°,, common winding 
EL&84 


43°, common winding 


Pentode connection 


27 


per valve 


270 
per valve 


27 


0 


(per valve 


*Screen grid strapped to anode. 
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tSee text 


put quoted are those delivered to the load in the 
secondary circuit 

With valves of the 12 
as the EL84 
tion is mor 


watt dissipation class, such 
omparison with normal pentode opera 
significant. Appreciable reduction in 
odd harmonic distortion is again obtained: under di 

tributed load conditions and approximately 15 watts 
is delivered by the valves with a common winding 
ratio of 0.2. 

From the figures in Table 1, little advantage would 
appear to be gained by further approaching triod« 
conditions. There are, however, at least two advan 
tages in using a tap at about 40%, of primary turns 
particularly with the EL.34 where a high power out 
put is still available. In the first place almost identical! 
performance is obtained under cathode- and fixed 
bias conditions, since with the closer approach to 
Class A triode working, variations in anode and 
screen-grid currents are reduced when the stage i 
driven. Secondly, as with normal triode operation, 
power output and distortion are less dependent on th« 
precise value of load impedance. With a primary tap 
at about 40 # turns little change in performance i 
produced by a change in anode-to-anode load im 
pedance of 6,000 to 9,000 In addition the output 
impedance of the stage is still further reduced by th« 
use of the larger common winding ratio 

Circuit Arrangements.—The penultimate stage of 
the amplifier must be capable of providing a well 
balanced push-pull drive of adequate amplitude and 
low distortion content. With 25-watt pentodes such 
as the El.34 the maximum drive voltage required i: 
approximately 2 x 25 volts r.m whilst for valves of 
the EL84 type the corresponding input is about 
2x10 volts r.m.s, Input voltage requirements ar: 
similar for triode, pentode or distributed-load 
operation 

Bearing in mind the need to ensure stability when 
feedback is applied over the whole amplifier, the 
circuit should contain the minimum number of stages, 
in order to reduce phase shilts to the minimum. Thus 
if the functions of phase splitting and amplification 
can be combined in the penultimate stage, so much 
the better. This can be conveniently achieved by 
using the cathode-coupled form of phase splitter 
A high degree of balance is possible with this circuit, 
combined with a low distortion level at maximum 
drive to the output stage. By using a high-impedance 
double triode, an effective stage gain of about 25 
times can be simultaneously obtained. This, com- 
bined with a preceding high-gain stage, enables a 
high overall sensitivity to be obtained, even when a 
high degree of feedback is used. A high 
sensitivity in the main amplifier enables the output 
voltage requirements of pre umplifier and tone con- 
trol circuits to be reduced; low distortion in these 
circuits is then more easily obtained 

It should be remembered in this connection that 
circuits preceding the main amplifier must be capabk 
of handling, without appreciable distortion, voltag: 
much greater than are necessary to load the amplifier 
fully 

With the use of such a valve as the Mullard EF86, 
which is particularly suitable for use in a high-sensi 
tivity input stage, due to its low hum and nois« 
levels, it is found that when feedback is applied input 
sensitivities of 50 to 10OmV for rated output can 
be achieved whilst at the same time hum and noise 
levels are low enough for high-quality requirements 

Negative Feedback.—In an amplifier employing 


negative 
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single-loop feedback from output to input, instability 
will occur if the loop gain—the product of amplifier 
gain without feedback and the attenuation of the 
feedback network—exceeds unity at frequencies for 
which the total phase shift round the loop become 
either 0 or 360° and so renders the feedback signal 
in phase with the input. The conditions for negative 
feedback imply a phase change of 180°, so that 
instability is approached as the additional phase shift 
n the amplifier and feedback network approaches 
180 degrees’ 
Since phase shifts are often difficult to measure, 
is normal practice to utilize for design purposes 
relationship between phase shift and attenuation 
haracteristics. A simple CR low or high pass filter 
produces an ult phase shift of 90° and a rate 
f attenuation which approaches 6db/octave asymp 
totically Thus an ultimate phase shift of 180 
corresponds to a final rate of attenuation of 12db 
octave. To preserve adequate margins of stability 
it is usual to design for attenuation rates not exceed- 
the region where the loop gain 


ing l0db octave in 
from lOdb through unity gain (Odb) tu 


imate 


varies 
1Odb 

It is thus necessary to control the amplifier charac 
teristics over a frequency range much in excess of 
the designed working band. As the degree of feed 
back increases, this control becomes more difficult 
ind is usually limited by the leakage inductance, self 

ypacitance and primary inductance of the output 
transformer 

It is a formidable task in practice to provide a 
onstant and high level of feedback over the whok 
iudible frequency range in a 3- or 4-stage amplifier 
where the main feedback loop includes the whol 
ircuit and the output transformer An 
margin of stability in such circumstances is very 
difficult to obtain. Thus it is more usual to find 
that the effective feedback decreases towards the 
upper and lower audible frequencie: 

Adequate feedback must, however, be available 

1. At frequencies in the region of the fundamental 
resonance of the loudspeaker system, to provide the 
low output impedance needed for efficient electrical 
damping 

2. Up to the highest audible frequency for which 
harmonics lie within the audible range, a frequency 
which can be taken as around 10 kc/s. 

Output Transformer.—The performance of a high- 
quality amplifier is ultimately dependent on the 
guality of the output transformer. The use of 
distributed-load conditions does not modify the 
essential features of a first-class component—on the 
contrary the output transformer may be a more 
critical component, since precise balance of primary 
windings must be maintained 

[he requirements in a very 


adequ ate 


high-quality design 
are well known and have been previously described 


in some detail’; it is not, therefore, proposed to do 
more than refer briefly to them. It may be said that 
the better the compromise effected between the 
requirements of high primary inductance, low leakag« 
inductance and self-capacity, generous core size and 
low winding resistances, judged solely from the view- 
point of performance, the more expensive is the out- 
put transformer This is particularly so if it is 
designed to handle power outputs in excess of 15 
watts 

Whilst the best performance nex ostly 
omponent, it is possible to achieve, in amplifiers of 
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mat 


] 


periormance 


10-12 


vhich res 


watt 
1its 


power output, a suitable compromise 
in a very high standard of amplifier 
with a transformer of moderate cost. 
4 low value of leakage inductance is, for example, 
btained more easily if the shunt inductance require- 
nts are lessened, and appreciable negative feed- 
ck can then be used to offset the increased 
rtion at low frequencies due to lower primary 
iductance, reduced core size and less expensive core 
rial 
Summary.— When the power handling capacity of 
high-quality amplifier is not designed to exceed 
12 watts it is possible to achieve extremely high 


performance with 12-watt pentodes or tetrodes. Such 


ivantage 


trapped a 


as are possessed by 25-watt valves 

triodes are offset by a negligible increase 

wer reserve and the need for a larger and more 

wer supply 

introduction distributed load operation, 

of the 25-watt class permits the design 

icient high-quality amplifiers with power-hand- 

upacities up to 30-35 watts. Whilst it is very 

f such a power reserve is necessary for 

sound reproduction—it necessitates in any 

( idspeaker system capable of handling such 

ik | amplifiers of this description find appli- 
ition where larger audiences are present 
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all three electron beams on to the 
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It should always be remembered that the per- 
formance required of a high-quality amplifier must 
be judged in relation to the quality of the equipment 
with which it is to be used. If the use of a high 
quality amplifier meriting the term is to be really 
justified, the pickup, pre-amplifier circuits and the 
loudspeaker system must themselves have a very high 
standard of performance 

The use of high-grade equipment in association 
with the power amplifier is implied in the design for 
the 20-watt amplifier using Mullard EL34 output 
pentodes under distributed load conditions, which it 
is hoped to describe in a subsequent article. 
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gun Each beam then adjusted individually (see 
diagram) by the flux from an external permanent magnet 
which coupled through a pair of external ferrite pole 
pieces to the pole-pieces inside the tube, The magnet 
is cylindrical in form and polarized as shown, so that by 
rotating it in the gap between the pole-pieces the com 
ponent of its field which is coupled through to the internal 
ystem can be made to vary—and hence the convergence 
of the beam 

Coils are wound on the external ferrite pole-piece., and 
hese produce an additional magnetic flux which varies 
with the scanning angle in such a way as to maintain 
the correct beam convergence at all points across th« 
rhis is necessary because of the particular geo 
the tube, as explained in the description of the 
version The varying current to energize the 
is actually derived from the output circuits of the 
and frame scanning generators. An additional facility 
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Ease of operation is the design keynote of this new valve-test 
table recently | into service at the G.E.C. Research 
Laboratories. All meters can be read from one position with 
} of head movement while most of the controls 
are operated by the left hand, leaving the right one free for 
recording measurements. Knobs and keys for any particular 
test arranged adjacent to one another and the range on 
which any meter working ated by an illuminated 
To reduce visual fatigue all non-essential markings 
have been removed from the meter scales, while the colour 
and brightness balance between scale, case and surround 
has been arranged so that the pointers stand out clearly. 
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preferred by the Experts 


Emitape is preferred by the research scientist and the 


jevelopment engineer in industrial fields — by the specialists 


ind teachers in medical and scholastic professions and musi« 


in fact wherever true-to-life sound recording is 


ritically important. They are in excellent company — 


Emitape is also used by ‘ His Master's Voice ’, Columbia and 


Parlophone and the world’s leading broadcasting organisations 
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ed and distributed by 
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RECORDING EQUIPMENT DIVISION 
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175ft 88 3 
77 ee ~ 


| 
’ 600 ft 
’ 5° Plastic Spool with 


™ metallic contact 
strip 


21/- 
Sig 


\ 


1200 ft. 
7’ Plastic 
Spool 

35/- 


for products e on in tis 
rdvertisement should be addressed to 
E.M.1. INTERNATIONAL LTD. 
HAYES MIiOOLESEX ENGLAND 


| 


May, 1955 


[ Caslite 


lron Dust 
Cores 


by| Plessey | 1 | My 


Bigger Standard Range... 


CASLITE, The 


Plessey Company presents a range of superior 


Under the registered nan 


iron dust cores of the types in constant 

demand by the radio indust: New 

manufacturing techniques developed at the i. i 
Towcester factory have resulted not only in 

the establishment of a better product within the 

various material gradings but also in more economi 

production, In consequence, prices are 

keenly competitive 

Where cores outside the standard range are required, 

the Company is always willing to advise on design 


and to produce iron dust cores to suit special needs 


Better Product... 


Due almost entirely to their own continuity of effort 


to improve the performance of iron dust cores, <. 
The Plessey Company now hold an unchallenged 
position in the breadth and quality of their standard 
range of cores, both for use at normal LF. and 

broadcast frequencies and again for the more recent 
exploitation of the V.H.F. region and television. In 
the latter context, the Company is able to announce 


the introduction of several materials possessing 


greatly improved qualities for use in these fields 


These are the Grade 22 1 Grade 23 powders 


mechanical! titable for use in conventional 


constructions and available at economic prices 


MA ‘ 


nufacturers are invited to write for Plessey Pub ation No. 650/2 


which contains comprehensive details of these product: 
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VHF. and U.HLE Reception 


Effects of Trees and Other Obstacles 


By Jj. A. 


A, THOUGH there now exists a considerable body 
of literature on various characteristics of the propa- 
metre and decimetre wavelengths— 
velengths of interest, for example, in television 
broadcasting—there is one aspect of the overall prob- 
lem which has been quite inadequately treated, 
umely the effects of trees and other obstacles on 
eption at such wavelengths. It is perhaps not sur- 
prising that this should be so, for experience shows 


gation ol 


SAXTON, D.Sc., Ph.D., M.LE.! 


and J. A. LANE, MSe 


Attenuation Through Trees:—The most extensive 
measurements of the attenuation due to trees along a 
transmission path are those described by McPetrie 
and Ford,’ but their published results relate only to 
the frequency of 3,260 Mc/s (9.2-cm wavelength) 
These workers did, however, supplement the centi 
metre-wave observations with measurements at 540 
and 1,200 Mc/s, and the present authors are indebted 
to them for permission to quote the results for the 


that these effects are not lower frequencies. Some 
readily amenable to a observations of the 
ralized quantitative Some experiments to determine the at- attenuation produced at 
jluation. As a conse- tenuation caused by screens of trees and frequencies of 250 and 
juence it is not easy to thick woods at frequencies of 100, 540 and 500 Mc/s by a small wood 


make an accurate estima- 
f the effects to be 
xpected in one set of con- 
litions on the basis of 
xperimental observations 
urried out under different 
onditions Nevertheless, 
view of the increasing 
ind u.h.f. for 
ievision, it 1s important 
be able to make some 
ment of the effects in 
ir as they may, for in- 
tance, influence the choice 
f a site for an _ aerial. 
onclusion of the arguments presented 
ve is that each case of reception in circumstances 
where the field being sampled is influenced by local 
turbances, due to trees and other obstacles, should 
treated on its own merits. This, in general, is 
true; on the other hand, such a course may not always 
really practicable, and it is clearly desirable that 
me attempt should be made at least to provide a 
tide as to the order of magnitude of the effects to 
expected. It is the purpose to review the somewhat 
inty experimental observations which are available, 

) try to provide such a guide. 
If an opaque obstacle casts a shadow in the region 
f a given receiving point, the intensity of the shadow 
upproximately calculated by an application 
principles of Fresnel diffraction, '* and some 


Mc/s. 


ation of field 


Dh logi al 


pical cases falling within this category will be 
x<amined. A sufficiently dense and extensive wood 
upproach opacity for ultra high frequencies, but 
N less dense woods the signal transmitted through 
yood n be greater than that diffracted cither 


r or round it when the receiving point is near to 
the wood: a knowledge of the attenuation of metre 
ind decimetre waves through typical woods is there- 
fore of interest. Although the experimental informa- 

yn on this point is sparse, there is enough to show 
n a general manner the way in which the attenuation 

the received signal varies with wavelength over the 
oncerned 


range 
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1,200Mc/s are described, 
other data are used to estimate the atten- 
uation over the frequency range 30-3,000 
This work was carried out as part of 
the programme of the Radio Research Board. 
The nature of the diffraction loss and vari- 
strength behind 
obstacles of various kinds for the 
frequency band is examined on the basis of 
the Fresnel theory of diffraction. 


Official communication from the D.S./.R. Radio Research Statior ugh 


extending 150 metres 
along the _ transmission 
path have been published 
by Trevor® and apart from 
this no other data appears 
to be recorded in the 
literature. Additional in- 
formation relevant to the 
problem is that obtained 
some years ago by 
McPetrie and Saxton in 
measurements at a fre- 
quency of 100Mc/s, and 
which has hitherto not been 
seen in any publication 

Attenuation at 540 and 1,200 Mc/s:—The method of 
procedure in the experiments carried out by McPetrie 
and Ford, at frequencies of 540 and 1,200 Mc/s, was to 
radiate a signal of known power from a suitably located 
transmitter and to measure the strength of the received 
signal at several positions behind the obstacle. In 
some cases it proved convenient to measure for com 
parison the field strength on an adjacent site for 
which there was an unobstructed path between the 
transmitter and receiver, in others it was necessary 
to calculate the field strength which would have 
existed had the trees been absent, having due regard 
to the ground profile between the terminal points 
Observations were made using both horizontally and 
vertically polarized waves 

The field strengths measured at 540 Mc/s after 
transmission through about 85 metres of a thick, 
mainly deciduous, wood showed that there was hardly 
any significant difference between the rates of attenua 
tion for the two types of polarization, the actual values 
obtained being 0.18db/m and 0.20 db/m for hori 
zontally and vertically polarized waves respectively 
These results were obtained during the summer-time 
and thus refer to trees in full leaf; unfortunately no 
comparable observations were made for leafless trees 
at the same site. The rate of attenuation (db/m) 
naturally varies with the thickness of the wood under 
examination, also on the degree of undergrowth, and 
it cannot be expected that very close agreement will 


and these and 


Opaque 
same 
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always be obtained between observations in different 
places. Trevor's measurements’ at a frequency of 
500 Mc/s in the U.S.A. also show that, for a fairly 
continuous wood of trees in full leaf, the attenua- 
tion is independent of wave polarization and about 
0.12 db/m. For the same trees leafless, Trevor gives 
attenuation rates of 0.1 db/m and 0.08 db/m for ver- 
tically and horizontally polarized waves respectively 

In further experiments McPetrie and Ford investi- 
gated transmission through relatively thin screens of 
trees. In one case the screen consisted of a double 
row of beech trees about 17m high in which the 
trunks were some 7.5m apart, the spacing between 
the two rows being a similar distance. When the 
trees were leafiess, individual objects in the back- 
ground beyond the tre« ould be easily identified, 
but only small portions of the general background 
could be distinguished when the trees were in full 
leaf. In a second example there were four rows of 
lime trees about 27m high with the trunks spaced 
about 6m in both directions. Here, although some 
details of the background could be distinguished 
through the screen when the trees were leafless, this 
background was completely obscured at full leaf. 

At a frequency of 540 Mc/s the attenuation in trans 
mission through the beech-tree screen, even in full 
leaf, was too small for any definite rate per metre 
to be estimated; although variations of field strength 
over a range of 15 to 20db were observed as the 
receiver was moved about in the clear ground behind 
the trees. The measurements through the rather 
more extensive lime-tree screen were also made when 
the trees were in full leaf, observations being made 
for both vertically and horizontally polarized waves 
at frequencies of 540 and 1,200 Mc/s. At 540 Mc/s 
the rate of attenuation of vertically polarized waves 
was found to be a little greater than for horizontally 
polarized waves, especially for receiving points imme- 
diately behind the trees: at 1,200 Mc/s, however, no 
definite difference between the rates of attenuation 
for the two states of polarization could be established 
The average rates of attenuation through trees esti- 
mated from these measurements are as follows: at 
540 Mc/s, 0.15 db/m and 0.25 db/m for horizontally 
and vertically polarized waves respectively: at 1,200 
Mc/s, 0.35 db/m irrespective of the state of polariza- 
tion. That the signals observed in the circumstances 
described above must have been mainly due to radia- 
tion transmitted through the trees, and could hardly 
have been influenced by diffraction over the top of 
the screen, may be shown by an application of the 
theory discussed later 

Attenuation at 100 Mc/s 


Just prior to the 1939-45 
war a number of observations of the effects of trees 
on reception at a frequency of 100 Mc/s were made 


by McPetrie and Saxton. A variety of sites were 
examined, and the following examples are illustrative 
of the results obtained. 

Measurements of ficld strength were made in the 
neighbourhood of a small clump of trees—roughly 
circular in shape, about 30m in diameter, and not 
densely planted—first along a line passing through 
the centre of the clump and the transmitter, both at 
points in front of and behind the trees; and secondly 
along a line perpendicular to the first line and behind 
the trees The results showed that such a short 
section of wooded path introduced no significant 
additional attenuation of the ground wave. The 
variations in field strength along the transverse line 
behind the trees, however, were considerable and 
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covered a range of 20db. These variations, which 
were more pronounced for vertically than for hori- 
zontally polarized waves, were presumably due to 
multipath transmission caused by diffraction. 

In another observations at 100 Mc/s 
measurements made of the field strength of 
signals after transmission through several hundred 
metres of a thick wood, mainly deciduous in character, 
und in full leaf, with some undergrowth. These 
measurements indicated attenuations of 0.06 and 
0.03 db/m respectively for vertically and horizont- 
ally polarized waves. The attenuation due to trees 
is thus seen to be considerably less at 100 Mc/s than 
at 540 and 1,200 Mc/s, whilst the relative difference 
between the values for the two type of polarization is 
more pronounced at the lowest than at the two higher 
frequencies 

The spatial variations in the signal obtained as the 
receiving acrial was moved over a distance of a few 
wavelengths amongst trees were, in almost every case, 
less for horizontally than for vertically polarized 
waves. The maximum difference was observed in 
the case of transmission through a pine wood, with 
no undergrowth, where there was much more vertical 
than horizontal growth: the field variations here were 
predominantly of the order of 2db for horizontal 
polarization and 10db for vertical polarization 
This represented an extreme case, however, and an 
analysis of the whole series of observations at 100 Mc/s 
shows that, for horizontally polarized fields, about 
80 per cent of the receiving locations had a range of 
variation of lk than 6db; in the case of vertical 
polarization the same range of variation was found 
at 60 per cent of the locations. The majority of the 
observations were made with some trees of various 
kinds within a range of 5 to 100m, and, whilst the 
above figures can only be regarded as approximate, 
it is interesting to note that they are similar to those 
quoted by Saxton and Harden* in an account of a 
recent field strength survey at 100 Mc/s, in which, 
however, trees were not always the only obstacles 
involved at given recciving site 

Attenuation Through Trees as a Function of Fre- 
quency:—Although the conditions of experimenrit for 
all of the cases so far considered were by no means 
identical, it is obvious that the rate of attenuation 
through a given wood or screen of trees increases with 
frequency, and this general feature is illustrated in 
Fig. 1. Of the values of attenuation discussed above 
only those appropriate to trees in full leaf have been 
plotted, there being insufficient data to draw distinc- 
tive curves for the leafless state. It might, in any case, 
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Fig. |. Rate of attenuation in woods with trees in leaf 
function of frequen y 
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be argued that from the practical point of view, it is 
mainly important to know the worst conditions likely 
to arise, and these definitely correspond to trees in 
full leaf Che point for 3,260 Mc/s plotted in Fig. 1 

obtained from the published work of McPetrie and 
Ford’ referred to earlier.) It is also indicated in 
Fig. 1 how, as the frequency decreases through the 

u.f. and v.h.f. bands, there is a tendency for the 
ittenuation to be less for horizontally than for 
vertically polarized waves. It must be stressed that 
Fig. | can only be used as a guide to the order of 
magnitude of the attenuation likely to be caused by 
woods, the actual value in any given case must depend 
m the density of the trees, and to some extent on 
their character, whether deciduous or otherwise. 

Attenuation Produced by Other Obstacles:—In 
iddition to trees the most important of the other 
‘bstacles affecting field strength characteristics at a 
given receiving location, apart from hills, are build- 
ings. There are even fewer published measurements 
of the attenuation caused by buildings than there are 
for that due to trees; the only measurements known 
to the authors, in fact, being those of McPetrie and 
Ford' for 3,260Mc/s. These experiments showed 
that the attenuation produced by a typical brick wall 
of thickness 23cm) is of the order of 10db when 
dry, and may be considerably more when wet right 
through. This result indicates values for the per- 
mittivity and conductivity of such walls from which 
it may be deduced that attenuations of the order of 
) db are probable at 30 Mc/s in similar circumstances. 
lo all intents and purposes, therefore, any substantial 
building—containing several walls—in a transmission 
path may be regarded as opaque to v.h.f. and u.h-f. 
radiation. Such a building will thus throw a shadow, 
inside which the field strength is mainly determined 
by diffraction round the sides and over the top. 

Evidence has been provided by Megaw’ as well as 
by McPetrie and Ford’ that a useful estimate may be 
made of the field strength behind opaque obstacles by 
in application of the principles of Fresnel’s diffraction 
theory. This method of approach should be satisfac- 
tory in the v.h.f. and u.h.f. bands, not only for the 
hadows produced by well-defined hills or ridges, but 
ilso for the rather more local shadows cast by build- 
ings or by dense woods. Indeed, McPetrie and Ford 
have shown that the field strength distribution behind 
a single tree at 3,260 Mc/s is quite well accounted for 
by the Fresnel theory; whilst according to Megaw, to 
ome extent the same is true for the case of diffraction 
by a steel mast at 600 Mc/s. 

It is hardly feasible here to consider the diffraction 
fields behind obstacles of a wide variety of shapes, but 
in the following chapters calculations are made for 
what are probably the two most important forms of 
ybstacle Occurring in practice. 

Diffraction by Opaque Obstacles:—The two 
classes of diffraction phenomena to be examined are 
1) diffraction over an opaque obstacle of considerable 
extent transverse to the path of propagation (e.g., a 
thick screen of trees or a continuous row of buildings), 
ind (2) diffraction round a tall opaque obstacle (e.g., 
1 single tall building). These two classes correspond 
to the optical cases of diffraction by straight edges 
und opaque trips respectively, as treated by Fresnel. 
Ihe optical cheory refers to ideally sharp edges and 
very thin strips, and the obstacles with which this 
paper is concerned do not really conform to these 
onditions: there is, however, little doubt, in view of 
the fact that the distance of the source is generally 
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Fig. 2. Diffraction loss at a straight edge. (Fresnel theory) 


very great compared with the thickness of the 
obstacles, that the predictions of the simple theory are 
reasonably accurate. 

Diffraction at a Straight Edge:—Typical examples 
of the diffraction loss at a straight edge are given in 
Fig. 2 for frequencies in the range 30 to 3,000 Mc/s 
The distance of the transmitter from the obstacle is 
assumed to be large compared with d, the distance 
from the obstacle to the receiving point. The loss has 
been calculated for locations of the receiving aerial 5, 
10 and 20m below the line from the transmitter pas- 
sing through the top of the obstacle, and is relative to 
the field which would have existed at the diffracting 
edge had the obstacle not been there. In the curves 
of Fig. 2 only the contribution of the direct wave from 
the edge of the obstacle has been considered; and in a 
more rigorous treatment it would be necessary to in- 
clude the effect of the wave arriving at the receiver 
after reflection at the ground between the diffracting 
edge and the receiving aerial, but the neglect of this 
component is probably not serious for many of the 
cases of greatest practical interest. For example, in a 
typical broadcast receiving installation in the v.h.f. and 
u.h.f. bands the height of the aerial above ground 
may be expected to be about 10m, and under these 
conditions, for the deep-shadow region relatively close 
to the diffracting obstacle, it may be shown that the 
angle at which the ground-reflected component is 
diffracted is such that the amplitude of this component 
is much smaller than that of the direct wave. 

A further point to be borne in mind is that the loss 
given in Fig. 2 is relative to the undisturbed field at the 
height of the diffracting edge, and since, for the practi- 
cal case of a distant transmitter, this field will generally 
be greater than that which would have existed at the 
receiving point had the obstacle not been present 
(approximately in the ratio of the heights of the 
obstacle and the receiving aerial) the “true” diffrac- 
tion loss will be somewhat less than indicated in Fig. 2. 
This correction to the curves may readily be estimated 
from a knowledge of the heights of the obstacle and 
receiver. For most practical cases, however, the 
curves of Fig. 2 will give a direct indication of the 
changes in field strength to be expected for various 
displacements of the aerial within the shadow region; 
and they also give a reasonably accurate picture of the 
variation of diffraction effects with frequency. 

The relative gain produced by increasing the height 
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Fig. 3. Difft on pattern behind opaque obstacles 


of an acrial situated 
with increasing the 


within the shadow as compared 
distance of the aerial from the 
diffracting edge is evident from Fig. 2. For example, 
at 500 Mc/s, the improvement in received signal on 
moving back from d=20m to d=100m behind an 
obstacle of effective height (h) of 10m is about 6 db, 
whereas the same improvement could be obtained by 
raising the aerial by Sm at the distance of 20m 
Provided the diffraction loss is appreciable—at least 
12 db, say—the following equation may be used to 
calculate the loss for not covered by Fig. 2 
E,/E,=0.36 h (f{/d (1 

where E, is the undisturbed field at 
edge, E, is the diffracted ld at a 
behind and A metre: 
quency in M« 

Diffraction by an Opaque Strip:—Typical diffrac 
tion patterns behind an opaque strip are illustrated in 
Fig. 3, where the variation of field strength along a 
line perpendicular to that from the transmitter through 
the centre of the shown for variou 
distances d metres behind the obstacle of width D 
metres 

The individual 
at a receiving 


onditions 


the diffracting 
point d metres 
below the edge, and f is the fre 


obstacle is 


urves all exhibit a local maximum 
the symmetrical posi 
tion behind the obstacle (i.c., at x =O, x being the 
displacement from the symmetrical position), a result 
well known in optical theory and practice. The actual 
signal loss, however, relative to the field which would 
have existed in the the obstacle, and the 
form of the diffraction pattern both show considerable 
variation with wavelength for a given d. In the case 
of a vertical opaque strip no correction is needed to 
allow for the presence of the earth since, to a very 
close approximation, the diffraction losses associated 
with the direct and ground reflected waves behind th« 
obstacle are the same Thus, at a distance of 10m 
behind an obstacle of width 10m the diffraction 
pattern at 240 Mc/s is that given in Fig. 3 by the 
curve for which D/ v dA =2.8, whilst that appropriate 
to the frequency 60Mc/s is the curve for D/v da 
1.4, The magnitude of the diffraction loss, expressed 
in decibels, at the two minima on either side of the 
axis is approximately twice that at the symmetrical 
position on the axis. In general, provided the diffrac 
tion loss is appreciable (as in the case of edge diffrac 
tion) its value on the axis may be 
relation 
E./E, 


point located in 


absence of 


0.092 D (f/d ? 


being the undisturbed field at the receiving point 
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calculated from the 


in the absence of the obstacle (the distance of the 
transmitter from the obstacle being assumed to be 
much greater than d), E, the field at the receiving 
point and f the frequency in Mc/s. 

In the reception of v.h.f. and u.h.f. radiation in 
built-up areas, for obstacles much wider than, say 
20m, the diffracted field over the top is likely in 
general to than that diffracted round the 

des of th tack It should also be pointed out 
that, when the diffraction loss in a given case is very 
large, as indicated by equations (1 it is prob 
ible that the effect of the shadow will be alleviated as 
a result of energy scattered to the receiving point from 
other obsta difficult t 
make importance of 


and “)s 


in the locality, but it is 
a quantitative assessment i the 
this factor 
Conclusions:—Whilst the attenuation caused by 
few trees in a transmission path at v.h.f. and 
may not be significant attenuation can 
extensive woods. For a 
ittenuation is of the order of 
0.02 db/m at 30 M« whilst the corresponding figure 
it 3,000 Mc is about 0.5 db/m; and there is evidence 
that for frequencies less than 1,000 Mc/s the attenua 
tion rate is slightly greater for vertically polarized 
than for horizontally polarized waves. On the other 
hand a small number of trees, or even a single tree, 
spatial variations of field 
strength at points within the shadow region, and when 
aerial for v.h.f. or u.h.f. transmis 
this fact should be borne in mind. The same i: 
true if the receiving acrial has of necessity to be 
placed behind a building, since for all practical pur 
poses most buildings of any size may be regarded as 
opaque pana 
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Why Ediswan Glix P.T.F.E. 
Valveholders are widely used 
in B.B.C. Television equipment 


Large quantities of Ediswan Clix P.T.F.E. Valve- stringent valveholder applications. 

holders are used in B.B.C. Television equipment. Ediswan Clix P.T.F.E. Valveholders are fully 
Only the combination of the finest insulation type approved for Services Grade 1, Class | con- 
P.T.F.E., the most efficient contact material — ditions. Full details of these valveholders and 
Berylium copper — and Ediswan Clix design and other components in the Ediswan range are given 
manufacture can match the requirements of in catalogue CR.1681. Manufacturers and 
efficiency and reliability in this and all other Development Groups may have a copy on request, 
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POWER RANGE 
0 to 100 Watts 


FREQUENCY RANGE 
D.C. to 250 Mc s 


Both instruments have a 

linear power scale and accurately 
register mean power input 
regardiess of waveform. 

The TF 1020 has an input 
impedance of 75 ohms; 

The TF 1020/1, an input 


impedance of 50 ohms. 
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“Needles for 
Talking 


Machines” 


Present Trends Reviewed Against 


the Background of Early Invention 
By S. KELLY* 


1) URING the fifty or sixty years which we have been 
blessed (?) with the gramophone, the ubiquitous 
needle has probably resulted in more inventive effort 
und original thinking than that applied to all the rest 
of the bits and pieces which comprise the reproducing 
system. During this period the needle, or stylus as we 
now prefer to name it, has gone the full circle. 
Sapphire or diamond in 1900, steel needles from about 
1910 to 1935 when sapphire again made a tentative 
appearance; but it was not until after the war, and 
particularly with the advent of microgroove records 
that the sapphire and more recently the diamond have 
ichieved the overwhelming popularity which they 
enjoyed at the turn of the century. 

Ihe original commercial stylus was that used on the 
Edison phonograph and was the theoretically correct 
shape, namely spherical. Fig. l(a) shows a photograph 
of one of these early styli. Compared with present-day 
dimensions of 0.00lin radius, they were enormous, 
actually 0.025in dia. Fig. 1(b) shows for comparison 
1 “miniature ” (0.030in diameter) shank with 0.00lin 
radius sapphire. Fig. l(c) is a mounted spherical 
sapphire for an early type of disc machine. The 
original Edison sapphires were used on “ hill and dale ” 
records and apparently, within the then prevailing 
limitations of the art, gave satisfactory results. Ac- 
cording to the inventor, sapphire was necessary 
because it was the only material which would take the 
high polish required to mitigate damage to the soft 
wax cylinder 

At this stage it is interesting to note that the styli 
were made by the late Principal Alderman Fred Lee 
of Coventry, and during the period 1900-1910 he 
upplied approximately 4,000 styli per week to the 
U.S.A. He can rightly be named the father of the stylus 
industry. About 1910 the disc finally ousted the 

ylinder for domestic reproducers and it was from 
this date that the steel needle became firmly 
established for the next thirty odd years. 

Nowadays we automatically assume that the ancients 
of the pre-electrical recording era were virtually 
savages compared with the now civilized exponents of 
the art of sound reproduction. An examination of the 
early literature reveals that if precise technical 
knowledge of the finer points of electromechanical 
analogues were missing, it was more than made up for 
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Fig, |. (A) Edison sapphire stylus with spherical head 
compared with a modern microgroove stylus (B). An early 
spherical-tipped stylus for a disc machine is shown at (C) 


~~ 
0002 in DIA 
SLIGHTLY BLUNTED 


Fig. 2. Two steel needles (circa 1907) designed (a) to trace 
the bottom of the groove and (b) to make contact only with 
the walls. 


by careful experiment and acute perspicacity. Record 
and needle wear were already serious problems, and 
in 1907 it was found “ that owing to the extreme nicety 
with which the delicately defined groove of the record 
must be followed by the needle of the reproducing 
mechanism, in order that the finest recorded vibra 
tions may be accurately reproduced, great difficulty ha: 
been heretofore experienced. This is due to the minut: 
but practically serious wear of the needle and groove 
which results from their frictional contact throughout 
the long and devious course of the record groove, and 
to the modification of the original sounds which 
ordinarily result from a scratchy action of the needl 
in following the sinuous patch to which it is confined 
The material preferably employed is high grade steel 
wire” (as shown in Fig. 2(a 

“The improved effect of this novel shape of record- 
needle tip is very marked, both in the securing of mor: 
accurate reproductions of the exact original sounds 
free from the unpleasing tones commonly introduced 
in the reproduction; and in the avoidance of wearing 
action upon the record whereby its usefulness is 
ordinarily soon destroyed or impaired. The point so 
rests in the bottom of the groove as to greatly reduce 
friction and “scratch” while at the same time accu- 
rately following the delicate deflections of the groove; 
and the relative diameters and lengths of the so-called 
“concaved” tip and round body, as indicated by th« 
dimensions of the drawing give sufficient rigidity to 
the needle to prevent alteration of the tones because of 
undue yielding in the needle structure.” 

This solution of the problem was by no means the 
only one and another inventor about the same time 
had other ideas for the optimum dimensions of a 
needle for talking machines. He claimed: 

“My experiments indicate that the body of the 
needle should be 0.065in in diameter; the diameter 
of the point-face 0.002in; the maximum concavity of 
the curve forming the tapered point should be 0.004in; 
the length of the point 0.235in; the length of the 
cylindrical body 0.45lin, and the total length 0.685in 
(See Fig. 2(b 

“It is believed the reason for the increased efficiency 
of the improved needi largely due to the form of 
the point and the position it occupies in the groove 
Its concavity insures contact on the sides of the groove 
at two points only, and the flat face at the termination 
of the point lies always above and out of contact with 
the bottom of the groove, thus the area of contact 
extremely limited resulting in’ greatly lessening the 
objectionable ‘scratch’ ordinarily very noticeabk 
The form of the point permits it to penetrate to 
sufficient depth in the groove to insure perfect engag« 
ment therewith, and the attenuation of the point per 
mits the latter to follow accurately slight sinuosities in 
the lateral onvolutions of the groove, by 
which the vibrations are reproduced, thu 
avoiding lurring 

“Whether the above theoretical reasoning be correct 
or not, the fact remains that a needle formed as shown 
and described produces results far in advance of thos¢ 
produced by any other needle known to me. The 
improvement is especially marked in the reproduction 
of instrumental music and the tones of the singing or 
speaking voice. The clearness of detail, accentuation 
and the tone qualities of the human voice are dis 
tinguishable to the faintest inflection and intonation 
In band music the broad tones of the bass horns are 
reproduced with softness and true tonal value, pre 
serving all the effect of their great sound volumes. On 


bends or 
ound 
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the middle register and high notes there is a clearness 
of tone and distinctness of sound identical with actual 
playing 

“The improved needle by reason of its form and 
peculiar engagement with the groove, wears but little 
and apparently reproduces the last notes of the record 
as clearly and distinctly as the first, and also acts less 
destructively on the record, thus prolonging its term 
f usefulne: 

How long during the playing of a record this ideal 
vas Maintained is a matter for conjecture. Both 
gentlemen used approximately the same material and 
almost the same dimensions, but it would appear that 
the latter experimenter’s explanation is more nearly 
in accord with our present-day ideas on the correct 


functioning of the stylus and the record groove 


Needle Replacement 


The trouble of having to change needles after every 
record soon became apparent 

“The mechanism (shown in Fig. 3) relates to 
machines of th character known as ‘talking 
machines,’ more particularly those employing disc re- 
ordings, and the object is to provide a multiple needle 
holder which may be mounted upon a suitable sup- 
porting arm whereby attachment may be made to the 
recording or reproducing element of the talking 
machine 

“The multiple 
in such a way as to 


tructure is rotatable and operates 
permit the needles carried thereby 
to be used consecutively and afterward removed at one 
time and others set in their places, and it may be made 
of any suitable material, preferably metal.” 

One imagines that the mass of moving parts was not 
f paramount importance! 

Until the advent of electrical recording, with almost 
limitless amplification of energy, numerous attempts 
were made at improving the transmission of energy 
from the record to the sound box, and 1909 saw the 
production of collar type loud-tone needles. Although 
it functioned somewhat differently from later types, it 
‘consisted of a round rod carrying at a short distance 
from its extremity, which is cut to a point, a 
metallic collar of which the upper surface is destined 
to lean against the head of the needle carrier which is 
bound to the diaphragm of the sound-box of the 
machin«e his arrangement considerably augments 
the surface of contact of the needle with the carrier 
and in consequence the amplitude of the sound waves 
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magazine for rapid stylus replacement 
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Left: Fig. 4. Use of a 
collar to give rigidity to 
the needle. 

Below: Fig. 5. Hard tip 
with shank of different 
material, chosen for good 
acoustic properties 
(1915). 
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tig. 6. Electrical analogue of the mechanical parameters 
of a pickup. 


engendered by the movement of the disc or cylinder. 
Ihe diagram (Fig. 4) shows the general arrangement 
and provision is made for a sapphire or like point to 


be constructed on the same principle. A shank X is 
inserted in the round metallic piece P and on the 
opposite side is inserted a sapphire (or other suitable 
precious stone) Y of which the point is slightly blunted 
or rounded 

“Numerous experiences have proved that in order 
to arrive at an improvement and an augmentation of 
the force of the sounds emitted by the machine, the 
thickness of the round metallic piece P must have a 
certain relation with the diameter of the shank A, that 
is to say the said thickness must be equal or very 
nearly equal to the diameter of the shank. The lower 
surface must further be fixed to the shank at the 
beginning of the reduced part.” 

Needle scratch was an ever-present problem, and by 
1915 the whole of the animal, vegetable and mineral 
kingdoms had been explored in order to produce a 
needle or stylus for talking machines in which “ the 
sound produced would be improved and purified, and 
also be capable of operating upon sound records formed 
of relatively hard materials without wearing away or 
otherwise deteriorating such records. 

“With these ends in view a stylus was produced 
for talking machines having a body of relatively hard, 
slightly elastic, insulating material, a cylindrical recess 
in one end of the body, and an agate point cemented in 
the socket, said agate having a smooth: conical or 
rounded end projecting from the body. (See Fig. 5.) 
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“One of the many advantages is that no shrill tones 
are produced, the always present scratch is mini- 
mized, and a very mellow rendering of the sound is 
obtained as the improved stylus softens the sound 
and gives a full and natural tone. A needle may be 
used about four hundred times without requiring sub- 
stitution. Furthermore, it reduces the wear on the 
record and also tends to eliminate imperfections in the 
record.” 

It can be said that generally design of steel needles 
more or less stagnated after this period. Improved 
materials in the special chrome steels, and later tung- 
sten wire in a copper sheath were produced but all 
metallic needles suffered from the defect of a rapid and 
untimely end, usually about four grooves from the 
inside of the record when a final crescendo had roused 
one’s emotions almost to a frenzy only to be shattered 
by the raucous sounds which were suddenly emitted; 
then a lively dash to the talking machine to disengage 
the offending sound box and needle before one’s 
precious records were irretrievably ruined! 

It is often said that nothing is new, and skipping 
many years we come to 1948 when a new stylus was 
announced for sound reproduction, “ more particularly 
a sapphire styli (sic) for reproducing sound on all 
records. The object was to produce a form of stylus 
which gives high quality reproduction with minimum 
wear, and consequently long life to the record.” 

The sapphire stylus consisted of “a tapered conical 
portion flat ground on the point of a diameter of from 
0.001 to 0.005 inches so that the point enters a standard 
record sound groove and only makes substantially 
point contact with the inclined side walls of the sound 
groove.” 

One of the important advantages of the disc-type 
record over the cylinder was the much higher modu- 
lation which could be engraved upon it. With few 
pre-war (1939-1945) exceptions, all reproducing heads, 
whether acoustic or electric, suffered from a very high 
inherent stiffness with the result that the playing 
weight had to be relatively enormous, 40z being com- 
mon. Under these circumstances the force exerted at 
the point of contact between the stylus and the record 
was such as to tend to shatter any sapphire stylus, or 
at the best to reduce the life of the stylus to only a 
relatively short time, and out of all proportion to its 
cost, with the attendant risk that if the stylus did chip 
records could be ruined. 

During the 1930’s the needle armature, with its 
attendant reduction in mass and hence extended high- 
frequency response, made its appearance. At a some- 
what later date miniature steel needles with a still 
lower mass, and miniature thorn needles made their 
debut. 


Record Wear 


Up to this time the only stylus available with these 
medium and heavyweight pickups which offered some 
degree of protection to the record was the thorn type, 
and this protection was more apparent than real unless 
the records were kept meticulously clean and no pieces 
of abrasive material became embedded in the thorn 
during the sharpening process. By virtue of the very 
compliant nature of the materia! (about twenty times 
that of steel) the forces existing between the record 
and the stylus are considerably reduced, and it is to 
this fact that we owe the continued existence of many 
precious old records which would have been irretriev- 
ably ruined had they been reproduced by the blunt 
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steel instrument 
museum 

With the concept of high-compliance, low-mass 
pickups a sapphire stylus of small radius became 
feasible. A comparison of the heavyweight pickup 
using a steel needle stylus and a modern lightweight 
unit may not be inappropriate. Fig. 6 shows the 
basic analogue for the two pickups. ‘Their constant: 
are tabulated below, together with the approximate 
forces involved for standard 78 r.p.m. records. 


now mercifully relegated to the 


had a mass of approximately 13 milligrams, made 

is follows 
Sapphire 
Bush 
Arm 
Head 


1.00 
0.75 
6.00 
5.50 


13.25 


effective 


mass of approximately 13 mgm 
appears to be somewhat ex- 


M, M, | Cm, 


0.2%5 10°7 : 10 


0,060 10°? ‘ 10 
0.013 2«x10~*| 2x10 


Loud tom J 0.600 
Soft tone 0.600 


Cantilever 0.020 


cessive in view of present-day 
recordings using high veloci- 
ties at the upper end of the 
frequency band, and some 
grams effort should be expended in 
10-9 112 reducing this mass. 


> x 10-* 5) It will be 
1.5x10-5 “ 


Playing 


Cm, Weight 


seen from the 
dimensions of Fig 7 that the 
stylus uses a rondel of 0.020in 


M,, Mz, M, in grams; Cm,, Cm,, Cm, in cm/dyne. 


From the table it will be seen why the soft tone 
needle did in fact give a ofter tone” than the loud- 
tone “blunderbuss,” namely that the shunt effect of 
Cm, was very much greater 

During the 1930s serious investigations were under 
taken, notably by Pierce and Hunt, into the various 
forms of distortion which were inherent in dis< 
recording and reproducing systems, these various 
distortions being due solely to the physical dimen 
sions of the stylus and record, and assuming the 
rest of the system to be linear. It was shown that 
one of the most serious forms of distortion was due 
to pinch-effect at high frequencies resulting in 
harmonic and intermodulation distortion, and they 
suggested that a method to overcome this would be 
the use of a stylus which would not only transmit 
lateral vibrations to the transducer but also decouple 
effectively the vertical vibrations. This was the 
genesis of the cantilever stylus 

The cantilever styius can be made with an effective 
mass at 10 k« 3 milligrams, although the 
more usual type used in commercial units 


as low as 


see Fig 
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Fig. 7. Construction of a typical cantilever stylus. 
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All values refer to needle tip 


in diameter. If the rondel is 
reduced to 0.015in in diameter 
the stylus weight is halved, 
and if the bush is eliminated a total 1.25 mg is saved 
his saving of 1.25 mg would be thrown away if the 
stylus arm of Fig. 8 were used, because the 0.035in 
diameter blank removed from the end weighs 
approximately 1.55mgm. Fig. 8 shows a method of 
exploiting this reduction in mass An undersized 
punch is used to pierce the hole for the stylus and the 
‘rag” thus thrown up is used in place of the bush 
is the rondel support. No material is blanked out 
from the hole, all of it being used to form the approxi- 
mately cylindrical projection used for supporting the 
tylus. The “rag” on the underside is tightly swaged 
round the stylus and sometimes a cement such as 
shellac or one of the artificial resins is used as an 
additional safeguard. The arm shown in Fig. 8 is 
completely satisfactory and gives an effective mass as 
shown above 


Sapphire 0.50 


Arm (effective 6.00 
Head 3.00 


9.50 milligrams 


howing a saving of 4mgm over Fig. 7. A simplifi- 
ition in tooling would be to increase the width of 
the arm to 0.035in and reduce the thickness to 0.009in 
Che effective mass of the stylus arm will be the same. 
the lateral compliance will be reduced by 50%, and 
the vertical compliance will be approximately 


Fig. 8. Alternative construction without aluminium bush 
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lectrical analogue of cantilever stylus. Typical 
ilues of Cm, are 2.5 x 10 * for plastic microgroove records 
ind {.1 x 10 ® for standard shellac. 


Fig. 10 


low-pas 


Effect of load resistance on the response of the 
s analogue of Fig. 9. 


doubled; this can result in an improved high-fre- 
quency transmission characteristic, because of the 
20%, increase in resonant frequency. 

The ultimate will probably be a rondel of 0.007in 
to 0.010in in diameter, 0.020in long in a pure 
beryllium arm 

The analogue of Fig. 9 shows the cantilever behav- 

virtually as a low-pass filter, while the effective 
dLWT 


is given by and the compliance 


4I 
EWT 
density, E=Young’s modulus. 
e equations it is seen that for maximum 
iigh-frequency transmission the Young’s modulus 


hould be at a maximum and the density a minimum. 
Che table below shows Young’s modulus (E), density 


, where: L=length, W =width, T 


kne: - 
From the 


d), and a goodness factor G 


E 
q™ where K is any 


mvenient constant, in this case 10 


Young’s 
Modulus 


Substance Density 


101! 
< 1011 
<10") 

101! 
~ 101! 
<10"! 
x 10%! 


copper 12.5 


r dDronz 


Monel 
Aluminium 
Beryllium 


From the above figures it will be seen that pure 
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Fig. 11. Relationship between stylus resonance and effective 
stylus mass under the conditions specified in the text. 
(a) microgroove, (b) standard shellac records. 


beryllium is by far the best, but unfortunately it is not 
commercially available Using currently available 
materials, and provided that the dimensions of the 
stylus are modified accordingly, there is not a great 
deal to choose between the other metals, although steel 
will probably be the general commercial choice. 

Fig. 10 shows the effect of varying load resistance 
of the low-pass analogue shown in Fig. 9. Under 
normal working conditions the resistive component 
of the terminating impedance is extremely small, so 
the system behaves as a resonant circuit comprising the 
effective mass of the stylus assembly and the record 
compliance in series with the stylus compliance (the 
reactance of the rest of the pickup moving system 
which is in parallel with this latter compliance is 
usually sufficiently great to be neglected). Fig. 11 
shows the relation between “stylus resonance” and 
effective stylus mass (a) when applied on a standard 
vinyl microgroove record, at a playing weight of 
8-10 gm, and stylus radius of 0.00lin; and (b) when 
applied on a 78 r.p.m. shellac record and 0.0025in 
radius stylus at a playing weight of 8-l10gm. It will 
be found that reducing the playing weight will often 
reduce this resonant frequency on vinyl records due 
to the smaller area of contact between the stylus and 
the groove walls and hence an increased value of 
compliance 

The resonance can result in an increase in output 
of 10-15db in a lightly damped system (this also 
means the needle tip impedance has increased by ~ 3 
to x6 at this frequency). The obvious method of 
reducing this resonance is to apply additional damp- 
ing. Unfortunately all semi-solid materials have a 
high reactance to resistance ratio, with the result that 
if sufficient damping is applied to make the system 
aperiodic at this frequency, the overall compliance of 
the pickup is reduced considerably. In one case the 
low frequency compliance of the system was 4.5 x 10~® 
cm/dyne and application of a piece of plasticized 
cellulose 0.020in in diameter by 0.060in long, cemented 
between the stylus head and the case of the pickup, 
reduced the resonance from +12db to +2db, the 
resonant frequency remaining at about 15 kc/s, but 
the low-frequency compliance was reduced to 
l.lx10-° cm/dyne. In other words, the low- 
frequency impedance, and hence the playing weight 
was considerably increased. Fig. 12 shows the reason- 
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Fig. 12. Electrical analogue of the stylus 
with the addition of a damping pad. 


ing behind this statement, where Cm, is about 
1.5 x 10~° cm/dyne. 

If the damping material is cemented only to the 
stylus tip and the other end left free, the high 
frequency resonance can be damped by virtue of the 
inertia of the damping material effectively clamping 
the remote end and as the frequency is progressively 
increased. The effective mass referred to the stylus 
tip will be increased by approximately 1.25 mgm, the 
low-frequency complicance will not be affected and 
the resonant peak can be reduced to +2db or less 
The actual frequency or resonance will be reduced, 
but the overall response will be improved because of 
the “ flattening” of the resonance curve. 


Cantilever Cross-sections 


The majority of cantilever arms at present used are 
of rectangular cross-section with the idea of obtaining 
a maximum lateral stiffness to prevent undue high 
frequency loss; and at the same time allowing for 
adjustment of the vertical thickness to give the correct 
ratio of overall! transducer lateral compliance to vertical 
compliance (which latter should be confined entirely 
to the cantilever arm In practice this ratio is be 
tween 5 and 10. If the ratio is reduced to much less 
than 5 considerable attenuation will take place, especi- 
ally at high frequencies, and if the vertical stiffness is 
too great a subsidiary difficulty may be experienced in 
that the vertical resonance of the complete pickup 
and tone arm may be moved up into the lower audio 
band, say 100-300c/s, with disastrous results to re- 
production if the transducer is sensitive to vertical 
impulses By suitably proportioning the dynamic 
constants of the rest of the pickup the cantilever arm 
may be made of circular cross-section, which can 
materially reduce the production costs of the complete 
stylus assembly. It also leads the way to a reduction in 
effective mass of the cantilever arm for a given stiff- 
ness. The compliance (reciprocal of stiffness) for a 
cantilever or rectangular cross-section is given by the 


formula and for a cantilever or circular cross 


EW 
The effective mass referred to the 


dl 
stylus tip of each of these cantilevers is - 


A, 
_ where 


As before stated, we wish 
to reduce the effective mass by the greatest possible 
amount for a given value of compliance. In the case 
of the rectangular cantilever there is not a lot we 
can do, except possibly make it of channel section 
In the case of the circular material, however, it can 
be made in the form of a tube, and if the value of the 
outside and inside diameters are in the ratio of 1.125 
and 0.875 to the diameter of the solid rod the effective 
mass will be reduced by half for the same stiffness 
The logical development from that is to form the tube 
into an elliptical cross-section in order that the correct 
ratio of vertical and lateral compliance be obtained 


A cross-sectional area 
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his novel form of producing a headache for the 
stylus manufacturers is offered to pickup designers 
“for free.” 

The quantities of styli produced at all times during 
this era have mounted to prodigious propertions. An 
article in the Talking Machine World, dated 15th 
August 1911, describes one manufacturer as producing 
“needles for talking-machines” at a rate of 6,500,000 
per day. This, of course, was in America. However, 
to-day there is at least one company in the United 
Kingdom producing sapphire styli at a rate of 140,000 
per week and the capacity of other individual produc 
tion units is probably not far short of 100,000. Pos- 
sibly some statistician will produce figures giving the 
number of miles (in light years?) travelled by all the 
“needles for talking-machines” in their devious con- 
volutions produced to date. 

As is well-known, the average velocity on a 78 r.p.m 
record is of the order of 3 cm/sec and in the case of 
the best acoustic reproducers (playing weight 100 
grams) the sound pressure was of the order of 10 
dynes/cm’ at a distance of one metre. The available 
power at the stylus point at 1 kc/s under the above 
conditions is about 1.5 = 10-" watt and the acoustic 
output power is about 10~* watts, giving an efficiency 
of 6 per cent. In the case of an electrical reproducer 
the available mechanical power is the same, and the 
acoustic level is approximately the same. However, 
the total power consumed from the supply mains is 
usually of the order of 60/100 watts, giving an overall 
efficiency of an electrical reproducer of 0.0001 per cent 
or, in other words, the efficiency is 60,000 times worse 
than the acoustic reproducer. It is a sad commentary 
on our so-called technological advances that in our 
pursuit of “ high fidelity,” we use not a sledge hammer 
to crack the walnut but almost the whole resources 
of the Battersea Power Station; and it is suggested 
that possibly the correct approach to this art of sound 
reproduction is to learn again our first principles of 
acoustics and develop the art to its logical conclusion 
without any playing about with electrons and such 
new-fangled notions 

Grateful acknowledgement is made to Fred Lee & 
Co, (Coventry), Ltd., Technifon, Ltd., and Sapphire 
Bearings, Ltd., for information and samples 
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“ Two-valve Superhet” ; Modifications 


AN improvement in performance of the above receiver 
described in our March, 1955, issue) can be effected by 
connecting the 1-M® triode section grid leak of the 
ECL80 valve to the cathode of this valve instead of to 
the chassis and by reducing the value of the 3.3-kf) 
smoothing resistor to 1.5k2. Incidentally, C, should be 
between 1 and 2 pF. 
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MORE DISTORTION 


What Causes Musical Unpleasantness ¢ 


By “CATHODE RAY” 


i month we dismissed frequency distortion as 
no longer a problem,* and concentrated on non- 
linearity distortion. The object was to decide, if 
possible, what the distortion figures given nowadays 
by makers of sound-reproducing equipment mean. 
They are usually ‘‘ percentage harmonic distortion,” 
but there is often a strong undercurrent of suggestion 
that they ought to be intermodulation. If they were, 
would we be any the wiser? 

Well, after reviewing the elementary facts of 
harmonic production by non-linear equipment, I 
referred to an experiment I described in 1938 to 
demonstrate that the unpleasantness of non-linearity 
distortion is due not so much to the harmonics as to 
intermodulation products. These only occur when 
there are at least two frequencies present in the 
original signal, and the experiment was to apply two 
different frequencies and note that at an amplitude 
great enough for considerable harmonic distortion 
they sound quite clear when heard separately, but 
perfectly horrible when together, even if the total 
amplitude is then no greater. On the other hand they 
sound clear together if the amplitude is substantially 
reduced so that the distortion is slight. I mentioned 
that some doubt had been expressed whether it was 
safe to conclude from this one experiment that most 
of the unpleasantness of distortion is due to inter- 
modulation. Even though at this much later date that 
is generally accepted, it seemed to me there would be 
no harm in looking into the matter more closely. And 
so (limiting our enquiry to musical programmes) we 
considered what it is that makes some combinations 
of sound frequencies blend smoothly and harmoniously 
and others harshly. Generally speaking, the smaller 
the numbers in which the frequency ratio can be 
expressed, the less conspicuous is the addition of the 
second frequency (assumed to be the higher one), 
The simplest of all (not counting 1:1) is of course 
the 2: 1, or octave, and the higher frequency is then 
so concordant with the lower as to form a new starting 
point for the musical scale; for example, if the two 
frequencies are 100 c/s and 600 c/s (fundamental and 
sixth harmonic) the 600 can be reckoned in relation to 
the nearest octave above 100, namely 400, and the 
ratio of frequencies can be regarded as 600 : 400, or 
3:2, a basic musical harmony. For this reason the 
even harmonics have to be higher than the odd before 
they are noticeably discordant; the lowest odd harmonic 
that sounds definitely discordant is the 7th, but the 
lowest discordant even harmonic is the 14th. After 
considering the relationship between the shapes of 
equipment transfer (input/output) characteristic curves 
and the resulting harmonics, we concluded that with 
properly designed and operated equipment, in which 
only second and/or third harmonics are appreciable, 
the harmonics alone wouldn’t cause any harshness of 


* Don’t take that too literally, of course! 
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tone, though they might perhaps shift the balance of 
tone upwards in frequency and also make it sound 
richer or thicker (according to personal reactions), In 
arriving at this conclusion we considered only the 
harmonics in relation to their own fundamentals. But 
how about the harmonic frequencies of different notes 
played at the same time? For instance, two of the 
notes in the common chord are in the frequency ratio 
5:8 and the third harmonic of one and the second 
harmonic of the other are therefore in the ratio 15 : 16, 
roughly a semitone apart, and that is not a pleasant 
musical sound. But unless both second and third 
harmonics are comparable in strength with the 
fundamentals (which, if due to distortion, would not 
be typical of properly designed and operated equip- 
ment!) this discordant tone would be relatively very 
weak. I am told that musical composers are aware of 
the inadvisability of prescribing chords for strongly 
harmonic-producing instruments if they want to 
obtain a smooth-sounding result. 


Experiment Repeated 


And now we are ready to compare the results of 
purely harmonic distortion with what the same 
knowledge of musical harmony would lead us to 
expect the effects of intermodulation to be. Anybody 
who may have been so painstaking as to compare the 
account of my experiment given last month with the 
original in 1938 has no doubt been itching to accuse 
me of cheating. The original frequencies were given 
as 50 and 400; last month’s, as 100 and 533. Well, 
perhaps I did cheat. Having recently repeated the 
experiment, I believe that if my original frequencies 
had been exactly as stated, in 8: 1 ratio, they wouldn’t 
have made such an unpleasant noise as they did. 
Using an exact frequency ratio, the two reproduced 
together by a distorting triode or pentode do not lose 
all trace of their individual character, as in the pre-war 
experiment, though they do sound much more 
distorted than simply their separately distorted selves 
added together. But if the ratio is not exact—say 
50 c/s and 410 c/s—the result fully deserves my earlier 
description. As the upper frequency is varied, the 
unpleasantness goes through marked fluctuations, 
being sometimes very bad indeed and sometimes by 
comparison almost tolerable (though of course not by 
** hi fi’’ standards!) 

This fits in perfectly with our musical ideas. With 
exactly 50 and 400 c/s, the second-order intermodula- 
tion products (as they are called), f, +- /,, are 350 and 
450. These, of course, are the 7th and 9th harmonics 
of 50 c/s, and 400 c/s is the 8th, so the only difference 
as compared with harmonic distortion of 50 c/s alone 
is that these three harmonics are abnormally strong. 
In fact, this seems to be quite a good way of finding 
out what exaggerated upper-harmonic distortion 
sounds like. If the interfmodulation were mainly 
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third-order, /, +. 2/,, the frequencies created would be 
300 and 500, the 6th and 10th harmonics, which ought 
to sound smoother than the musically discordant 7th 
pand 9th. Fig. | shows the frequency pattern. 

A critic complained that frequencies such as 50 c/s 
and 400 c/s are an unlikely basis for musical program- 
mes. Had they been, say, 200 and 600 or even 150 
and 400 the intermodulation products would have 
been the same frequencies as non-discordant har- 
monics, If, in order to demonstrate the objectionable- 
ness of intermodulation I deliberately chose frequencies 
such as 50 and 410, or 200 and 410, I would be wide 
open to the criticism that such ratios do not occur in 
music at all, except perhaps the kind of music in 
which the worst discords could pass unnoticed 
So this time I chose 100 c/s and the rather odd 
figure of 533, because although these actual frequencies 
do not come on musical instruments with standard 
tuning, they are in the ratio (which is what mainly 
counts) of notes G and C, which very frequently 
do occur together in music, being the so-called domin- 
ant and tonic of the scale of C major. Unless both 
second and third harmonic distortions are grossly 
excessive, any jarring tone is almost or quite negligible. 
But the corresponding intermodulation product 
frequencies are 433 and 633, and 333 and 733, res- 
pectively (Fig. 2). These are out of tune with any notes 
on the musical scale, harmonious or discordant, so 
the unmusicalness of the sound is hardly surprising. 

Here, then, we have two frequencies which are 
harmonious with one another and with one another’s 
lower harmonics, but whose intermodulation fre- 
quencies are altogether unmusical by any standard. 
The listening test confirms these expectations, On the 
other hand frequencies could be chosen for the two 
input tones that would yield concordant intermodula- 
tion products, and this too is confirmed by one’s 
ears, I don’t know whether it would be practicable 
to compose music using only notes that could not, 
when sounded together, be distorted into discordant 
intermodulation tones, but I fancy composers would 
find it rather a serious restriction, And not only are 
the intermodulation tones introduced by distortion 
into typical musical programmes likely to be more 
discordant than the harmonics, but they are far more 
numerous, One has only to try to reckon the number 
superimposed on orchestral music to guess how the 
confused ‘* muddy ”’ sound of non-linear reproduction 
is caused. The doctrine that most of the audible 
unpleasantness of non-linearity distortion is due to 
intermodulation tones rather than harmonics is, I 
conclude, in general justified, at least for the lower- 
order distortion that is normal in reasonable apparatus. 


Distorted Discords 


One criticism that has been voiced is that modern 
composers like nothing better than a good hearty 
discord, and so discordant distortion products are 
not so serious as I made out. But (1) the amount of 
listening to music by that kind of composer is a small 
fraction of the whole, (2) even that kind of composer 
does not (except for a few obscure experimenters) 
write music for notes outside all recognized musical 
scales, and (3) in spite of what such music may sound 
like to some, the occurrence and nature of the discords 
is intended to be as composed and not as it may 
happen to result from chance distortion. A similar 
reply can be made to the criticism that intermodulation 
tones are generated in our ears because they are non- 
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Fig. |. This diagram shows, above a frequency scale, the 
harmonic frequencies of a 50-c/s signal, the same for a 400- 
c/s signal (only fundamental and second are within range), 
and the frequencies of the products of intermodulation 
between the two 
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Fig. 2. Similar to Fig. !, but with fundamental frequencies 
of 100 c's and 533 c's. 


linear, and therefore distortion doesn’t matter. But 
this ear distortion becomes prominent only when the 
sound is loud, so the distortion coming from repro- 
ducers, which doesn’t disappear when we walk away 
and hear it more distantly, sounds unnatural. 

Very well then, let us take the relative unpleasant- 
ness of intermodulation as established, and pass on to 
measurement of the distortion. And here there seems 
to be a tendency to argue that because intermodulation 
is the cause of the unpleasantness it is the thing that 
should be measured, rather than harmonics. It 
may quite possibly be true that it is better to measure 
intermodulation than harmonics, but this is not the 
argument to prove it. Remember, we can’t measure 
unpleasantness as such; we can only look for something 
to which unpleasantness seems to be more or less 
proportional. If we find that unpleasantness is pro- 
portional to the percentage of intermodulation 
products, then it may seem natural to measure that. 
But it could be equally appropriate to measure 
percentage harmonics, even if they themselves con- 
tributed nothing to the unpleasantness, provided that 
they were directly proportional to the intermodulation. 
It is rather like voltage measurement. A difference of 
potential causes mutual electrostatic attraction, 
whereas it does not directly cause a magnetic field, 
but nevertheless voltmeters actuated by magnetic 
fields are far commoner than electrostatic voltmeters. 
The magnetic voltmeters are worked by current, 
which (according to Ohm’s law) happens to be directly 
proportional to a vo.age. 

The relationship between harmonics and inter- 
modulation is even closer than that between voltage 
and magnetic field, because harmonics are actually 
a particular kind of the same thing as intermodulation. 
This is a suitable moment for clearing up the number- 
ing of these things. At one time it was quite usual 
to call the double-frequency harmonic the first 
harmonic. I believe musicians still do (they also 


often use the word “ partial’ for ‘* harmonic.”’) 
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It was quite reasonable. But it was also rather 
awkward that the mth harmonic should be n+-1 times 
the frequency, so to make the mth harmonic n times 
the fundamental frequency the fundamental is now 
reckoned as the first harmonic. Similarly the simple 
um and difference intermodulation products, of 
frequency f,;+f., were (and are) sometimes called 
the first-order intermodulation products; and this 
too was awkward because the kind of distortion 
causing them also caused what we now call second 
harmonic, So the rule is that the order number of 
the general intermodulation product pf,+-¢/, is 
p+q. With f,+-f., p and g are both 1, so the order 
is 2. In this way the order of intermodulation is 
always the same as that of the harmonic produced 
by the kind of distortion. If you didn’t at 
first see my point about the vast number of inter- 
modulation products compared with harmonics, it 
hould be clearer now. Seventh-order distortion 
f two frequencies comprises only two seventh har- 
monics—7f, and 7f,—but all these intermodulation 
products: 6f;-+-fo, 5f,; +2fes 4f1-+ 3f os 3fr +4fos 2fr + Shes 
| Of,, Of fe» Shi —2fes Hf; fo, if; af., 2f,— Sf, 
ind f,—6/ Both mathematical calculation and 
practical test show that this distortion also produces 
fifth, third and first harmonics and intermodulation 
products. So imagine the result with a full orchestra 
playing! 

Next, see what happens to the distortion products 
just listed when f, becomes equal to f,, The only 
harmonic frequency, of course, is 7f, (because 7f, 
is the same All the sum intermodulation products 
also boil down to 7f;. The difference products are 


same 


if, 3f, and f,, which also were there before. So 
harmonic distortion is not an entirely separate subject 
from intermodulation, but can be regarded as a special 


case of it. No wonder then if there is a close numer- 
ical relationship between figures for harmonic distor- 
tion and those for intermodulation. 

It would take too long to go through all the calcula- 
tions here and now to show what the relationship 
is, because it depends on the kind of distortion. But 
the data have been clearly tabulated in the article 
by Callendar and Matthews I mentioned last month. 
here are also some very interesting comparisons 
between calculations and experimental results in a 
paper by W. J. Warren and W. R. Hewlett*. All 
I can do in the space left is to outline some of the 
main principles. 

We have already seen that the relative strength 
of each harmonic produced by distortion depends 


s of the Intermodulation Method of Distortion Measure- 
L.RE., April 1948, p. 457. 


Fig. 3. Type of trans- 


fer characteristic 
giving rise to even- 


number distortion 
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on the shape of the transfer characteristic of whatever 
is causing the distortion. The same goes for inter- 
modulation products. And I have mentioned that 
the shape that generates, say, second harmonics, is 
also the shape that generates second-order inter- 
modulation. Conveniently enough for the memory, 
it is the second-power (or square-law) shape. What 
does that mean? Well, suppose we take first of all 
a linear device, say a resistor. The equation stating 
the relationship between the voltage applied and the 
current flowing through it is commonly known as 
Ohm’s law: I=E/R. In algebra, however, it is a 
custom to use small letters for variables and capitals 
for constants. The whole meaning of Ohm’s law 
is that however the current and voltage may vary, the 
ratio of the two—the resistance—is constant. So 
we can write the same thing 
l 
t R é 
and because 1/R is the conductance, for which the 
usual symbol is G, we can make a neater job: 
1 Ge 
If we plot a graph of 1 against e, by choosing some 
fixed value of G and then choosing various values for 
e to give corresponding values for 1, giving points to 
join up into a line, we find that the line is always 
a Straight one. That is what we mean when we say 
that the resistor is /inear. We can alter the slope of 
the line by choosing a different value for G; that 
would mean a different, but still linear, resistor 
We could also shift the line bodily (which would be 
useful for approximately imitating the nearly-linear 
part of a valve characteristic) by adding another 
constant, say I, to stand for the current flowing when 
there is no voltage: 
iI Cr 


Our e stands for any value of input voltage varying 
in any way at all, but supposing we use a definite 
kind of input voltage, with a sine waveform, we can 
substitute for e the equation of that waveform, usually 
written e=E sinwt, where E is the peak voltage and 
w is 2” times the frequency. The result of the 
substitution is 


i=] 


from which we see that the current also has the same 
sine wave form and frequency. What we have done 
is to prove that a linear device—resistor, valve, ampli- 
fier or what not—is distortionless (as if we didn’t 
know! 

To study non-linear devices we try to find an 
equation which, when graphed, closely imitates the 
characteristic curve of the device. One of the 
commonest shapes, especially where valves are used, 
is the one that bends increasingly in one direction, 
as in Fig. 3. This can be imitated by adding a square 
or second-power term to the equation, with its own 
constant to decide the amount of curvature 

1 I Gre G,e* 


When the signal waveform is substituted for e the 
new term becomes G, (E sinwt)*, and this is equal 
to 4G, (1—cos 2wt), which shows that a signal of 
twice the frequency (i.e., the second harmonic) is 
produced. To imitate the device’s curve more accurate- 
ly it is usually necessary to add some higher even- 
number terms, and each brings in its own harmonic 
and also harmonics of all the lower even numbers 

If the curve bends over equally at both ends it 


GEsin wt 
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can be shown in a similar way that odd-number terms 
are needed in the equation, and odd harmonics are 
produced. 

The same procedure is adopted in studying inter- 
modulation, except that ¢ must be (at least) two sine 
(or cosine) waves of different frequencies. The algebra 
and trigonometry needed to reckon up all the frequen- 
cies in the output, and the amplitudes of each, becomes 
really formidable, and that is why it was very kind of 
Messrs. Callendar and Matthews to go through it all 
and present the results in convenient tables. They 
show that the relationship between the powers of 
é¢ in the characteristic equation and the harmonic 
frequencies produced by the corresponding distortion 
holds good for intermodulation products—that an 
even power causes intermodulation products of that 
order and all lower even orders, and similarly for 
odd powers 


Distortion Measurement 


The fact I have been leading up to in all this is that 
if the equation of a distorting device’s transfer 
characteristic is known, the amplitude of every 
harmonic and intermodulation product follows (pro- 
vided, of course, that we have the skill and patience to 
deal with all the necessary calculation!), So there is, 
corresponding to any combination of harmonics 
resulting from a given combination of input signals, 
one particular combination of intermodulation pro- 
ducts. And vice versa. Theoretically at least, if either 
harmonics or intermodulation are known, both are 
known So theoretically at least it doesn’t matter 
which is measured. There is a fixed rate of equivalence 
between the two 

But that doesn’t mean that for every 1% harmonic 
distortion the intermodulation distortion is some fixed 
number of It isn’t nearly as simple as that. In 
general, there is a different ratio between harmonics 
and intermodulation for every order (second, third, 
etc.), and that number is not fixed but depends on the 
respective amplitudes of the two or more input 
frequencies, and on the amount of distortion of other 
orders. The reason for this last is that the amount of 
second-order distortion (say) depends not only on the 
second-power term in the equation but also all higher 
even-power terms, This complication drops out if the 
distortion is exclusively second or third, as approxi- 
mately it often is Another complication can be 
avoided by always using the same ratio of signal 
amplitudes for intermodulation testing; a commonly- 
used ratio is 4; 1. If the single signal used for harmonic 
testing has the same peak value as these two combined 
(i.c., 5 times the amplitude of the weaker) then 
with second-order distortion alone each of the two 


intermodulation products, reckoned as a percentage 


” 


of the weaker signal forming its “carrier wave, 
is 1.6 times the percentage harmonic distortion. With 
third-order distortion alone, the corresponding ratio 
is 1.92. And if both ** sidebands ”’ are counted, these 
two figures are doubled. Fortunately these ratios are 
not very much affected by reasonable amounts of 
higher-order distortion, and practical tests with the 
5:4:1 signal ratio show that the intermodulation 
product percentage of any order is usually 1.5-2 
times the same-numbered harmonic percentage 
Because the carrier wave is only one-fifth of the 
amplitude used for harmonic testing, however, the 
intermodulation product itself is smaller than the 
corresponding harmonic, so it is not really correct to 
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say (as American writers do) that 


measurement 1s more sensitive. 


intermodulation 


All this is on the assumption that there is no fre- 
quency distortion. Of course if the various frequencies 
are amplified by different amounts in the “ device,” 
that upsets the calculations accordingly. 

For the sake of simplicity, everybody wants to sum 
up the distortion in a single number. But looking at 
Figs. 1 and 2 again we may well ask how this can be 
done. Even single-signal harmonic measurement is 
liable to produce a considerable number of harmonics 
of assorted amplitudes, and intermodulation measure- 
ment yields vastly more. Is there any way of combining 
those groups of percentages into one, in such a way 
that it gives a fair indication of the unpleasantness 
of the distortion? 

It would be very nice if there were, and several ways 
have been proposed, but I am afraid that the answer is, 
if not an outright negative, at least doubtful. One 
of the most popular schemes of measurement is to 
apply a single tone at the input, measure the total 
output (fundamental plus harmonics due to distortion), 
and then insert a bridge filter between output and 
meter to stop the fundamental completely, so that 
what is measured is the total harmonics. The ratio of 
100 times the second reading to the first is “‘ per- 
centage total harmonics.”” This scheme is popular 
because it can be worked with comparatively simple 
apparatus and gives a single figure. But unfortunately 
that figure is not a fair measure of unpleasantness. 
Although the subject is full of controversy, one thing 
universally agreed is that a given amount of third 
harmonic distortion is worse than the same amount of 
second, and that the high harmonics are worse still. 
To make the “‘total”’ figure take this into account 
it was proposed in 1936 that harmonics should be 
measured separately and each multiplied by n/2 
before being combined. For the second harmonic 
nis 2, 80 its reading is unaffected; the third is multiplied 
by 3/2; the fourth 2; and so on. By the way, whether 
the individual harmonics are ‘‘ weighted ”’ like this or 
not, they must not be just added together to give the 
total; as I explained in ‘‘ Total Power ’’ (March, 1952 
when adding up a number of simultaneous voltages 
or currents it is necessary to square each, add them all 
together, and take the square root of the result. 

According to D.E.L. Shorter of the B.B.C.*, this 
system still doesn’t give enough weight to the un- 
pleasantness of the high-order distortion, and he 
reckons that multiplying each harmonic reading by 
n*/4 lines up better with listening tests. You can see, 
of course, how difficult it is to discover exactly how 
much worse one kind of distortion sounds than 
another; for one thing it probably depends a good 
deal on the kind of programme being heard. So any 
weighting system is rather arbitrary. I doubt whether 
anyone would be prepared to swear that fourth 
harmonic is either 4/3 or 16/9 times as bad as third, 
or even that it is equally bad. And besides the extra 
calculation, measuring all the harmonics separately 
necessitates much more expensive apparatus, especially 
for the Shorter weighting, in which the very high 
harmonics are multiplied so much that one has to be 
able to measure accurately very small percentages of 
them. 


How about intermodulation measurements? They 


* “ The Influence of 


High-Order Products in Non-Linear Dis- 
tortion,” Blectrom 


Engineering, April 1950, p. 152 
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are even more controversial The most popular 
method (again, because it requires simple apparatus 
and gives a single reading) applies a strong low-fre- 
quency signal and a quarter-strength high frequency 
signal, and measures the total of the ‘‘ sidebands ”’ 
around the latter; e.g., those shown on the top line in 
Fig. 1. The procedure has been described in Wireless 
World by Thomas Roddam (April 1950) and E. W. 
Berth-Jones (June 1951). It comes under the same 
criticism as the total harmonic distortion method, over 
which it seems to have no very obvious advantages. 

Another system, called the C.C.I.F. method, varies 
the frequencies of both input signals in such a way 
that one signal is always a certain number of c/s 
say 1,000) more than the other. The frequency 
of the second-order intermodulation product /, —/, is 
therefore constant and hence relatively easily measured. 
This method is very highly spoken of in some circles, 
but since it indicates only second-order distortion, 
it presumably pronounces a push-pull amplifier having 
strong third-order distortion as absolutely perfect. 
To my mind this is a fatal objection. 

The simpler methods have their uses (e.g., pro- 
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duction tests of units having possibly varying amounts 
of similar distortion), so long as one doesn’t regard 
them as unpleasantness meters. For thorough in- 
vestigation it seems to be necessary to have a wave 
analyser for separately measuring every distortion 
product, and preferably to supplement it by visual 
examination of the transfer characteristic and of the 
output when the fundamental has been removed. 
For most purposes I should say that harmonics are 
enough, but there is an exception if one wants to 
know what the distortion is like near the upper 
frequency limit, because then the harmonics are all 
**off the map,” but two signals inside the limit 
can still intermodulate to give a distortion product 
right inside the audible range. 

Nobody would be more pleased than I to be able to 
hand out a simple cut-and-dried solution to this 
problem of distortion measurement. Perhaps some 
painstaking and well-provided organization will give a 
team of research workers a year or two to find out what 
reasonable conditions and method of test take into 
fair account every cause of unpleasantness of distor- 
tion 
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Crystal-controlled and with Permanent-Echo Suppression 


THE clutter of permanent echoes (p.e.’s) familiar 
to all operators of radar equipment, and which is particu- 
larly troublesome on airfield radar screens, can now be 
iceessfully eliminated by an ingenious cancellation 
ystem embodied in the latest Type $232 airfield radar 
ntroduced by Marconi Wireless Telegraph Company. 
Known as “Moving Target Indicator” (MTI) it pro- 
vides permanent-echo suppression better than 46 db. 
Another unusual feature is that it is crystal-controlled 
throughout, which to a large extent accounts for the good 
p.c.-suppression 
Briefly, the operation of the equipment is as follows: 
the output from a crystal-controlled reference oscillator 
on 5.625 Mc/s is mixed with an harmonic of another 
rystal-controlled oscillator and the beat frequency ampli- 
fied and multiplied to give the final output frequency, 
which in this case is in the frequency range 500 to 
610 Mc 50 cms). The output power is between 50 and 
60kW at a pulse length of 2 to 4musec as required and 
at a pulse repetition frequency of 500 to 800 c/s 
The received (echo) signals 
after conversion to an inter- 
mediate frequency of 45 Mc/s 
together with the eighth har- 
monic of the 5.625-Mc/s 
reference oscillator (also 
45 Mc/s), are fed to a homo- 
dyne detector. The output 
from this detector is there- 
fore proportional to the 
difference in phase of the two 
input signals. As the phase 


> ».i. displays showing perman- 
ent-echo suppression (MTI system) 
with the Marconi Type $232 air- 
field radar. On the left MTI 
switched on, on the right, switch- 
ed off. Range markers at inter- 
vals of 5 nautical miles. 
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of the reference oscillator is fixed, echoes from stationary 
objects will have the same phase difference on all suc 
cessive echoes, but those from a moving target will have 
a continuously changing phase. It is only necessary to 
compare the homodyne output produced by successive 
echoes in order to determine whether an echo is moving 
or not. A special liquid delay line is used for this pur 
pose and in this device identical signals resulting from 
permanent echoes cancel out and only those whose phases 
have changed between successive echoes appear in the 
output circuit. Here they are rectified and fed through a 
video amplifier to separate cathode followers and thence 
by coaxial cables to p.p.i. display consoles. Up to eight 
p.p.i. display units can be used with one aerial head so 
that the equipment can be used for long-range, short 
range or segmental viewing simultaneously in several 
different places As demonstrated by an experimental 
equipment installed at London Airport, this radar is 
capable of detecting aircraft at ranges of from ? to 100 
mules 
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Antiference aerial damper (a) 
* Addex "’ Band Iii units (b) 


new harness bolts (c) and 


a small weight having a slight 
inserted in the end of each 
this weight oppose the 
the aerial. It is also claimed 
the new device it tends to alleviate signal 
“flutter” caused by vibration of the aerial. It 
is shown at (a the drawing above 

Another improvement erns 
clamps on the chimney harness 
“ spoke-bolts”” are fitted place of loose bolts 
and greatly simplify the erection of the mast 
when complete with aerial and feeder; (c) in the 
drawing 
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RADIO AND ELECTRONICS 


units and are available for 
acrial Where the high- 
ons are co-sited reception from 
can be effected by fitting a suitable 
in Antex (X) aerial. It is not applicable to 
Prices range from 7s 6d to 15s for a set 

of the maker Bicester Road, Aylesbury, 
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Four-Band Coil Pack 


THE majority of coil packs cover the three recognized 
broadcasting wavebands only; , short, medium and 
long, but in the latest addition to the Denco range of packs 
a fourth band included with a coverage of 50 to 160 
metres. The other three bands have coverages of 16 to 
50 metres, 194 to 550 metres and 800 to 2,000 metres 
respectively when tuned by a 500-pF gang capacitor using 
in if. of 465k he additional waverange takes in the 
80- and 160-metre amateur bands and the wavelengths 
employed by trawlers and coastwise shipping 
Known as the model CP3F it comprises a small chassis 
24 x44in with an overall depth of lin, excluding the 
witch spindle, carrying 4 oscillator and 4 signal circuit 
ils with adjustable dust iron cores, 8 trimming 
ipacitors, oscillator tracking capacitors and a 2-pole 4-way 
switch 

[he makers are Denco (Clacton 
Road, Clacton-on-Sea, Essex, 
16s 4d U.K. purchase tax 
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Light-Action Push Switch 
A RECENT 


addition to the range of Bulgin switches is 
a spring-loaded push-to-make, single-pole switch for use 
in test equipment and apparatus where temporary 
excitation only of the circuit is required It is a single 
hole fixing type with a large screwed bush, forming also 
the main body of the switch, measuring jin in diameter 
It measures lin deep behind the bezel rim and will take 
panels up to 4#in thick. The case is completely insulated 
from the contact 

The switch is rated at 
circuits with 
button 
operates without 
cleaning internal contacts undoubtedly 
very light action [he finish is chromium 

Known as th ype MP12 the new 
ind the maker ,. F. Bulgin & 
Road, Barking, Esse) 


110 V, 
rating for d.c. over 
ze, measuring 

pressure. Self 
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and black 
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T E Xi 0 N TAPE RECORDER 


% The total hum and noise at 74 inches per 
second 50-12,000 c.p.s. unweighted is better 
than 50 dbs. 
% The meter fitted for reading signal ievel 
will also read bias voltage to enable a level 
response to be obtained under all circum- 
stances. A control is provided for bias adjust- 
ment to compensate low mains or ageing 
valves. 
%* A lower bias lifts the treble response and 
increases distortion. A high bias attenuates 
the treble and reduces distortion, The 
normal setting is inscribed for each in- 
strument, 
% The distortion of the recording amplifiee 
under recording conditions is too low to be 
accurately measured and is negligible. 
*% A heavy mu-metal shielded microphone 
transformer is built in for 15-30 ohms 
balanced and screened line, and requires 
only 7 micro-volts approximately to fully 
load. This is equivalent to 20ft. from a 
ribbon microphone and the cable may be 
extended 440 yds. without appreciable loss 
% The .5 megohm input is fully loaded by 
18 millivolts and is suitable for crystal 
P.U.’s, microphone or radio inputs 
The amplifier, speaker and case, with detachable lid, *% A power plug is provided for a radio feeder unit, etc 
measures BLin. x 22tin. x ISZin. and weighs 30 Ib. Variable bass and treble controls are fitted for control of 
the play back signal. 
PRICE, complete with WEARITE TAPE % The power output is 3.5 watts heavily damped by negative 
DECK £64 0 0 feedback and an oval internal speaker is built in for monitor 
ing purposes 
% The play back amplifier may be used as a microphone or gramophone amplifier separately or whilst recording is being made 
% The unit may be left running on record or play back, even with |,750ft. reels, with the lid closed. 


POWER SUPPLY UNIT to work from 12 volt Battery with an output of 230 v., 120 watts, 


50 cycles within 1°. Suppressed for use with Tape Recorder. PRICE 418 0 0, 


3-WAY MIXER AND PEAK PROGRAMME METER 


FOR RECORDING AND LARGE 
SOUND INSTALLATIONS, ETC. 


One milliwatt output on 600 ohm line (.775V) 
for an input of 30 micro-volts on 7.5-30 ohm 
balanced input 

Output balanced or unbalanced by internal 
switch. The meter reading is obtained by a 
valve voltmeter with | second time constant, 
which reads programme level, and responds to 
transient peaks 

Calibration in 2 db steps, to plus 12 db and 
minus 20 db referred to zero level. Special 
low field internal power pack supplies 8 valves including stabilising 
and selenium rectifier, consumption 23 watts. 


Manufactured by 


VORTEXION LIMITED, 257-263, The Broadway, Wimbledon, London, S.W.19 


LiBerty 2814 and 6242-3 Telegrams: “Vortexion, Wimble, London.” 
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LEARN THE 
PRACTICAL WAY 


NEW! 


COURSES WITH EQUIPMENT 
With many courses we supply actual 
equipment thus combining theory and 
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POST THE COUPON TODAY FOR OUR 

BROCHURE ON THE LATEST METHODS 

OF HOME TRAINING FOR OVER 
150 CAREERS & HOBBIES 


PRIVATE AND INDIVIDUAL TUITION IN YOUR OWN HOME 


Buliding Police Shorthand & Typing 
Business Management Production Engineering Short Story 
Public Speaking Writing 
Radar Sound Recording 
Radio & Television Structural Eng 
Servicing Telecommunications 
Radio Engineering Television 
Refrigeration Time & Motion Stud) 
Retail Shop Management Tracing 
Salesmanship Welding 
Sanitation Works Management 
Secretaryship Workshop Practic» 


Electronics 

Fashion Drawing 

Heating & Ventilating Eng, 
Industrial Administration 
Journalism 

Languages 

Marine Engineering 
Mathematics 

M.C.A. Licences 
Mechanical Engineering 
Motor Engineering 


Civil Engineering 
Commercial Subjects 
Commercial Art & 

Drawing 
Customs & Excise Officer 
Draught smanship 
Banking Economics Photography 
Book keeping Electrical Engineering P.M.&, Licences Sheet Metal Work and many others. 
Also courses for University Degrees, General Certificate of Education, B.Sc.Eng., A.M.I.Mech.E., L108, A.C.CA, ACLS, 
AM.Brit LAE, AMLLLA,, City & Guilds Examinations, 8.5.4. Certificates, ete. 


Accountancy 
Advertising 
Aeronautical 
Engineering 
Automobile 
Engineering 


%& The teaching methods are 


The Advantages of E.M.1. Training 


planned to meet modern industrial requirements. % We offer training in all subjects which 
provide lucrative jobs or interestir.g hobbies. % A tutor is personally allotted by name to 


ensure private and individual tuition. 
POST THIS COUPON TODAY 


* Free advice covering all aspects of 
Please send without obligation your FREE book. 


training is given to students before 
and after enrolment with us. * 
E. M. i INSTITUTES (Dept. 127k) 
Grove Park Road, London, W.4 
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SOUND SALES 


SPEAKER 


ombinations 
r 


PHASE INVERTER 


For its size, this is one of the most attractive loudspeaker 
I have yet come across... “ the standard of reproducti 
able must be heard to be believed.” That extra half octave 
about 12 ke/s and the corresponding one below about % 
isually cost an awful lot of money The range here is audible 
rom below 30 up to above 13,000 c's 


obtain 


above 


TECHNICAL REPORT by P. WILSON, M.A., 
of “ THE GRAMOPHONE “ 


Price £14.10.0 


complete with cabinet 


ash a Bre 
LIMITE 


Established since 193 


OBTAINABLE FROM ALL LEADING STOCKISTS SOUND SALES 


WEST STREET, FARNHAM, SURREY Tel.: FARNHAM 6461/2/3 Manufacturers of Electronic Equipment 


Extract ‘rom one of many lette eceived "lt is unbelievable that a speaker at this price can be so very good. A friend of mine who heard it 


remarked chat che « 


arity was amazing am now really hearing my records for the very first time J. A. Pearson, Doncaster 
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The Ratio Detector 


By M. R. MURRAY* 


Principle of Operation in F.M. Receivers 


detectors are so called because they produce 
two voltages whose ratio varies with the frequency 
swings of the incoming f.m. signal. The difference 
between these two voltages provides the audio output. 
A ratio detector circuit can easily be distinguished 
from other double-diode discriminators because its 
diodes are connected back-to-back (see Fig. 1), 
that is, the tuned secondary circuit L,C, of the trans- 
former is connected from the cathode of one diode 
to the anode of the other. The main advantage of 
the circuit, which will be decisive in set design, is 
that it reduces the number of if. stages required. 
Other detectors do not remove unwanted amplitude 
modulation superimposed on the f.m. signal by 
impulsive noise or gain variations in the receiver, 
and a separate i.f. stage has to be provided solely for 
this purpose. 

How is the amplitude modulation removed? The 
two voltages mentioned above are added together in 
the circuit, but although their ratio varies the sum of 
the two is held constant. At low audio frequencies 
this sum is prevented from varying by the “‘ flywheel ”’ 
action of a 5- or 8-,F stabilizing capacitor, C, in 
Fig. 1. When amplitude modulation on the f.m. 
input to the ratio detector makes the signal rise 
momentarily, both diodes are driven harder and the 
extra current flows into C,; current is drawn out from 
C, when the signal falls on the downward half-cycle 
of the amplitude modulation, so that successive half- 
cycles of the a.m. cancel each other out. At higher 
unwanted audio frequencies the damping effect of 
the diodes on the L,C, tuned secondary circuit varies 
during the a.m. cycle and compensates for the a.m. 
variations 

The circuit can be arranged in a symmetrical or 
balanced form in which the voltages are produced 
across two equal capacitors connected in series across 
the diode load (Fig. 2), but preference may be given 
to the unbalanced circuit (Fig. 1) in which only the 
lower of the two capacitors is retained. Removing 


* Mullard Technical Service Department. This article is based on one 
riginally appeared in Mullard Outlook. 


which « 


one capacitor makes for economy and leaves the circuit 
sufficiently capable of suppressing unwanted ampli- 
tude modulation. However, a difference voltage can 
no longer be taken from the common connection of 
two capacitors, and by the time the circuit has been 
rearranged it is not at all obvious how the audio 
output arises. This article therefore is concerned 
chiefly with the unbalanced circuit, since the explana- 
tions can readily be adapted to include the Fig. 2 
circuit where both capacitors are present, 

The internal impedances of the ratio detector 
diodes must be small and at least approximately 
equal, and one diode must have its own cathode pin 
connection. Suitable diodes are a”, and a’, of the 
Mullard EABC80. Subscript has been used to 
indicate voltages applied to k”, and a’’’,, and in this 
way to make it quite clear that the a’, diode is not 


Fig. 2. Part of a balanced ratio detector circuit, showing how 
it is related to the unbalanced version. C, here corresponds 
to C, in Fig. |. 


used in the ratio detector. Actually, the a’, diode 
is the a.m. detector and rectifier for a.g.c. voltages. 

The transformer, or ratio filter, is similar to that 
required for other discriminators, and only a brief 
description of the effect of frequency swing upon 
phase need be given here.! 

The L,C, and L,C, circuits a retuned to a central 
intermediate frequency of, say, 10.7 Mc/s. Current 
and voltage in the tuned circuits will only be in phase 
at the central intermediate 
frequency. Primary L, has 
a current which lags (or 
leads) the f.m. input volt- 
age as the signal frequency 
is swung higher (or lower) 
than the intermediate fre- 
quency. Secondary L, picks 
up the flux generated by the 
primary current and pro- 


TUNING 
———--- ---a ATOR, 
AGL 


AF. OUTPUT 
TO TRIODE 
EABCBO 


i—e 


7 \ it 


duces voltages in its two 
halves whose phase @ varies 
at the same audio frequency 
as the phase of the primary 
current. Tertiary winding 
L, is not tuned, and injects 


; Be 


Fig. |. Typical ratio detector circuit of the unbalanced type. 
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an if. reference voltage 
from the primary into the 
secondary. This voltage 
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combines vectorially 
with the ‘‘ phase 
swinging *’ i.f. voltage 
across each half of 
the secondary and 
‘makes the ratio of the 
voltages taken off to 
the diodes vary at 
audio frequency 

To interpret the 
vector diagram (Fig 
4) it is sufficient to 
know that the lengths 
of the arrows 
not been drawn 
scale as they usually Fig. 3. Vector diagram illustrating 
are to represent the the mechanism of the ratio detector 
number of volts, et 


while the angles between the arrows can be read off 
as phase differences in degrees. Start, then, by picking 
out the input voltage V,,; the phases of all the other 
quantities are measured with reference to it. In the 
secondary the induced current I, lags (or leads) V,, 
when the signal frequency is higher (or lower) than 
the intermediate frequency. The voltages across the 
two halves of the secondary are V,,, V,,. They respec- 
tively lag and lead I,, whatever the position of I,, by 
90°, Because the secondary is centre-tapped V,, and 
Vue are equal and 180° out of phase with each other, so 
on the diagram they are drawn with equal and opposite 
arrows. ‘The phase angle between I, and V,, ( 6 
varies with the frequency swing, so that I, is waggling 
to left and right of V,,, while V., and V,. are see 
sawing up and down, at the audio (modulating 
frequency 

Next pick out V, on the diagram; it is the tertiary 
voltage injected into the secondary from the primary, 
and is in series with the voltage across each half of 
the secondary. Now the tertiary consists of a few 
turns wound closely over the anode end of the primary 
So V,, does not waggle; it is fixed and can be drawn 
180° out of phase with \ 

The voltage V,°, applied to 
vector sum of voltages V, 
vector sum is formed on the vector diagram by the 
“ parallelogram law,” that is, the sum V,”, is the 
diagonal of a parallelogram whose sides are V,, and V,, 
Similarly, the voltage V,,, applied to a’”, is found 
by drawing a parallelogram using V,, and V, as the 
two sides 

If V, had not been injected into the secondary, the 
voltages taken off from the secondary would be V,j, 
and V,, whose lengths on the diagram remain constant 
as I, is waggled to and fro. By combining V,, and 
Vie with V,, however, two voltages V,”, and V,,~, are 
obtained which are equal only at the intermediate 
frequency when I, is in phase with V,. (@ 0). 
But when I, lags V then V,°, is greater than 
V4 (a8 in the diagram), and diode a”, passes more 
current than diode a’’’,; or when I, leads V,, the 
greater than V, 


have : 
to 2 


cathode k , 18 the 
and V, in series. This 


position is reversed and V,~, is 
With a suitably designed circuit the ratio V,”,/V,", 
follows faithfully the original audio modulation as I, 
is made to waggle to left and right of V,, by the 
frequency swings contained in the signal. 

The current through each diode has two paths in 
the secondary system; those for a’, are (i) BCDEFA 
and (ii) BCDEGHA, while for a’, they are (i 
FABCDE and (ii) FHGI Ihe paths numbered (ii 
have a common section L,R,¢ and because of the 


d 
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way the diodes are connected their currents through 
L,R,C, oppose each other. At the intermediate 
frequency, when V,”, Va there is no audio 
output voltage at G: above the intermediate frequency 
current flows in the direction HGE (when V,-, is 
greater than V,~,) or in the direction EGH below the 
intermediate frequency (V,”, greater than V 
Thus the a.f. voltage taken off at G depends on the 
frequency swing of the incoming signal; it follows 
the ratio V,”,/V and therefore reproduces the 
waveform of the original studio sounds. 

There is also an “i.f. ”’ variation in the vectors shown 
in Fig. 3. They can be imagined as contracting to 
zero length then, expanding out again but in the 
opposite direction, contracting back to zero again, and 
finally returning to their original length in their 
original direction; and they complete this cycle the 
same number of times per second as the frequency of 
the signal after it has passed through the frequency 
changer. In actual fact, the vectors do not return 
exactly to their original direction, for in the meantime 
their i.f. frequency will be changing and @ will have 
changed too—but the to-and-fro waggle of I,, of 
course, is at audio frequency. These i.f. variations in 
V,", and V,, are rectified by the two diodes, the 
secondary system being by-passed to earth at the Lf. 
by C,. Further filtering out of the if. is performed 
by the C,R, de-emphasis network usually placed at 
this point; but the main function of the de-emphasis 
network is to compensate for treble boost applied at 
the transmitter. In f.m./a.m. receivers the “* pure ”’ 
a.f. output is passed via a d.c. blocking capacitor C, 
and a volume control to the triode grid of the EABC80 
In a line-up designed solely for f.m. reception a double 
diode such as the EB91 could be used in the ratio 
detector. 

REFERENCES 
‘Cathode Ray Frequency Modulation, Part 3,” 
Wireless World, July, 1951; with corrections, August, 1951 
Seeley, S. W., and Avins, J. “‘ The Ratic Detector,” 
RCA Review, June, 1947 
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A CONSIDERABLE quantity of new mat 
in this, the 32nd, edition of the Radio Amateur’s Hand 
which is compiled by the American Radio Relay 

League, the U.S. equivalent of our R.S.G.B. Almost all 
its 27 chapters ar fected, but by omitting outmoded 
designs of equipment and techniques the very latest in 
practice included without any increase in the 
size of the volum« It remains the same at 608 page 
of which 67 are given over to valve and transistor data, 
two more than last 

Ihe mobile radio been 
revised and contai ‘ l 1S the most up-to-d 
equipment extant in amateur circles Ihese are applicable 
to this country, and f that matter everywhere where 
amateur radio flourish 

It is often the little 


HANDBOOK 


rial is included 


book 
umateur 


ilmost entire 


al 
te 


zs that give the final polish to 
umateur work; for instance, the handbook explains the 
orrect way to lash a bunch of wires in a receiver, how 
to operate a break-in system to the best advantage, 
how to get the most out of DX working and such-lik 
Information of tl kind is not easily found elsewhere 

Copies of the handbook are obtainable from the Modern 
Book Co., 19-23, Praed Street, London, W.2, or ordered 
from the Radio Society of Great Britain, New Ruskin 
House, Little Russell Street, London, W.C.1, for delivery 
from the U.S.A I} 30s (31s 6d by post 


price is 
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NORTHERN RADIO SHOW 


\S already announced, the second post-war Northern Radio Show, organized 


} 


y the Radio Industry Council, will be held in the Ciry Hall, Manchester, 


from May 4th to 14th. The show will open daily from 11.0 to 10.0, except on 
the 10th when it will close at 11.0. Admission to the exhibition, which will 
be officially opened at 3.30 on the 4th by Her Royal Highness the Princess 


Royal, will be 2s (children 1s). 


and over 


There will be special rates for parties of 25 
and trade season tickets will be available, price 5s. 


As will be seen from the following list of 53 exhibitors the majority are 


domest 


receiver manufacturers, although some accessory and component 


manufacturers are aiso participating. As at the London Show the exhibition 
will include a studio from which the B.B.C. will broadcast sound and tele 


10n programmes 


The B.B.C. is providing a demonstration comparing 


broadcast reception on medium waves with frequency-modulated v.h.f 


Stand No 
Aerialite 46 
Antiference 6 
Ambassador Radio & Television 5 
Arrell Electrical 


1 
Accessories 25 


B.B.C. 

Balcombe, 

Belling & Lee 

British Radio and Television 

British Railways 10 
Bush Radic 36, 103 


Cole, E. 
Wholesale Society 


( 
Decca Record Co. 


E.M.1. Sales & Service 
Edison Swan Electric Co 
English Electric Co 


Ferguson Radio Corpn. 
Ferranti 


Garrard Engineering Co. 
General Electric Co 
Grampian Reproducers 
Gramophone Co 
Granada ‘Theatres 
Invicta Radio 


Kemsley Newspapers 
Kolster-Brandes 


MAY 


Institution of Electrical Engineers 
London Ma 2nd “A Simple 
Introduction to Telegraph Codes” by 

H. V. Higgitt 

Ma tl “The Electrical Activity 
f the Brain” by Dr. W. Grey Walter. 
Group of papers on 
and other Semi-conductor 
including “Junction Tran- 
ise in the Frequency Range 
by W. L. Stephenson and 


Silicon Microwave Diodes ”’* 


Nicoll 
meetings will be held at 5,30 
y Place, W.C.2. 


Physical Society 
Ai ustics Crrout May 12th 
Measurement of Equal Loudness 
by R. S. Dadson and D. W. 


ntours ” 
nsor §,30 at Imperial College, 


Institute of Physics 
Non-Destructive 


1 Testing Group. 
May 6tl Xe 


roradiography ” by R. L 
Durant (Ministry of Supply) at 6.30 at 
47, Belgrave Square, London, S.W.1. 


May 1955 


WORLD, 


E 
ME 


Stand No 
McMichael Radio 28 
Marconiphone Co. 38 
Mercantile Credit Co 40 
Mullard 
Multicore Solders 
Murphy Radio 


National Provincial Bank 


Pam Radio & Television 
Permanoid 

Philips Electrical 

Pilot Radio 

Practical Wireless 

Pye 


Radio Gramophone Dev. Co. 
Regentone Radio & Telev 


Slingsby, H. C. 
Sobell Industries 
Stella Radio & Television 


Taylor Electrical Instruments 
Telerection 


Ultra Electric 
Vidor 


Waveforms 

Whiteley Electrical Radio C: 
Wildbore, J. E 

Wireless & Electrical Trader 


. y , ‘ 
ETINGS 
British Institution of Radio Engineers 

London Section.—May 18th “ The 
Development of the Underwater Tele 
vision Camera” by D. R. Coleman 
D. A. Allanson and B. A. Horlock, at 
6.30 at the London School of Hygiene 


and Tropical Medicine, Keppel Street 
WwW. 


British Sound Recording Association 

London May 20th Annual con 
vention at 7.0 at the Waldorf Hotel 
Aldwych, W.C.2. 


Electroencephalographic Society 

There will be a meeting of the above 
society on May 21st at the Maudsley 
Hospital, London, S.E.‘ 


Incorporated Practical Radio Engineers 

South Coast Section May 12th 
“Band III Aerial Equipment” (Anti 
ference) at 7.30 at the Kings Arms 
Hotel, Castle Street, Christchurch 

Midlands Section.—May 4tt Philc« 
Television Receivers” at 7.30 at the 
Crown Hotel, Broad Street, Birming- 
ham. 


You may well ask—no one has so 
far clearly defined just what is this 
High Fidelity we hear so much 
about 


Is price the criterion? If so, the 


sky’s the limit! 


What about power output? Do 
you really need 15 or even 10 
watts? Or is it possible that to 
operate one good speaker in your 
home, 3or 4 watts may be ample if 
the quality is right? ‘That's the 
secret 


Io come down to earth, here is a 
High Quality Amplifier that has 
everything you need. The TRIX 
model T41, with Bass and Treble 
boost, separate Control Panel, 
High and Low gain inputs to suit 
every pick-up, inverse feed-back, 
is also compact and convenient 
And the price—£16,10.0, 


Small wonder that the TRIX T41 
is already highly successful in 
world-wide export markets in 
cluding the U.S.A., Canada and 
New Zealand It will prove to 
you too that the name TRIX is 
synonymous with Peak Perform- 
ance in record reproduction 


Model T4i 


send for full 
technical details 


STOP PRESS! 

Extract from MONTREAL STAR, february 

5, 1955. Review of MONTREAL RADIO FAIR 
‘For pure musical enjoyment three particular 
sets of equipment attracted my attention, The 
first, ‘n the economy class for both size and 
price, was the TRIX combination 


The TRIX ELECTRICAL Co. Ltd. 
1-5 MAPLE PLACE, TOTTENHAM CT 
ROAD, LONDON, W.! Phone 
MUSeum 5817 
Telegrams and 
ables ; TRI XADI 
WESDO, LONDON 


(from Ekco this time) is that the 
amplitude of the Band III signal fed 
h to sets of theirs fitted with con- 


vertors will need to be twice as great 

as that of the Band I signal to give 

By *DIALLIST ” the same results on the screen. Both 

B. & L. and Ekco know what they’re 

talking about. Adding up, one is 

The Achilles Heel conditions. It doesn’t do their forced to the conclusion (if one 

reputation much good when such a hadn’t arrived at it already!) that if 

ACHILLES, if you remember, was valve needs frequent renewal—and t is going to cover adequately the 

dipped as a baby into a certain sacred matters are made still worse when area served by a Band I transmitter, 

spring, whose waters had the power replacements are in such short supply 2 Band III transmitter will need to 

of rendering invulnerable any part that the unfortunate viewer has t have a power output many times 

of the human frame wetted by them wait for weeks before his dealer can greater. ‘That, I think I’m right in 

By an oversight Aphrodite, his put his TV receiver into action ying, has been found in America, 

mamma, omitted to push under the again where Band III stations are author 

one heel by which she was holding zed to use considerably larger out- 
him. When he grew up and became 


puts than their opposite numbers on 


in due course a fully fledged hero Band TTI Service {reas land I. There must. I suppose, be 
spears and arrows and things just 


aes . in ome particular reason why we 
bounced off him without doing the ONE’S FIRS1 ' 


impression on exar 
he LTA? , ~ : . decided to use vertical polarization 
slightest harm, But one day a javelin ining the fi. 8 CXPECLEd-SErvice for our Band III system; but it was 


> . ley , ‘ 

got him in his one vulnerable spot area map of the London district wa rely something of a leap in 

that unwetted heel ind that was that it perhaps erred a teetle on U lark Had 
the end of him. And ever since then optimistic side. I hope I’m wrong 
the expression “ the heel of Achilles’ and by no doubt that as time go from some years of American experi 
has been used to signify the weak on + nea <n gery gained - would have been at our dis 
spot in otherwise robust beings or even larger area will be well served posal. As 
things. Now, I wonder what you’d from Croydon. But as to the imm 
pick out as the Achilles heel in the diate future two recent statement 


we chosen horizontal 
polarization, a mass of data, culled 


it is, we are launching 
out into an entirely unexplored TV 
field. Perhaps it’s another instance 
our legendary national predilec- 
tion for being different. 


television receiver of to-day My make one think a bit The first, by of 
own experience is necessarily limited; Belling & Lee, is that owing to the 
but I’ve discussed the matter with a small size of its elements the Band 
good few dealers and servicemen and III aerial will have to be mor 


4 : : tlaborate than that for Band I if ’ . rm: 
most of them, after hearing the elaborate ic S 
is going to be an equally efficient ; orting l hings Out 


Achilles story are of the opinion that 
whoever mothered the television set collector at a given range. Various WHAT a business it is to pull up 
must have held on to both heels factors limit the number of element one’s roots and move from a house 
during the ducking process There that can be usefully employed in a in which one has lived for many 
are in fact two far-too-frequent Yagi array The second statement ears! I speak from vivid experi 
sources of trouble, The first is the 
eh.t. winding of the line output 
transformer and the second, the 


e.h.t. rectifier acer “WIRELESS WORLD” PUBLICATIONS 


TECHIE AL GOORS Net By 
- ‘ , Price Post 
Kicks in the Neck 
ek ggg Sd HANDBOOK. M.G. Scroggie, B.Sc., 
USING the flyback to induce from 1.1.E.£. 6th Edition 25/- 26/3 
25kV by sl xcitation is STUDIO ENGINEERING FOR SOUND BROADCASTING 
4 wo k y wock-excitation | B.B.C. Engineering Training Manual by members of the 
pretty well wuniversally accepted B.B.C, Engineering Division. General Editor J. W. Godfrey 5/- 25/6 
practice nowadays. But the winding SHORT-WAVE RADIO AND THE IONOSPHERE. T. W 
in which that shock-excitation takes Bennington, Engineering Division, B.B.« Second Edition 10/10 
place gets 10,125 kicks in the neck INTRODUCTION TO VALVES. R. W. Hallows, M.A. (Cantab.), 
dnsing, overs od tune the TV M.1.E.E., and H. K. Milward, B.Sc. (Lond.), A.M.1.E.E. 8/10 
eve SsCCOTIC i i< 


set 

. : WIRELESS WORLD TELEVISION RECEIVER MODEL II 
is in use and it should always be so Complete constructional details with notes on modernizing 
designed and made that it has an the original design 


ample factor of safety Too often RADIO INTERFERENCE SUPPRESSION as Applied to Radio 
and Television Reception. G.L. Stephens, A.M.1.E 

this is not the case, as many viewers 

k. f , : The SOUND RECORDING AND REPRODUCTION. A B.B.¢ 
Bow tom sac Cxperience . Engineering Training Manual, J. W. Godfrey and 8S. W 
¢e.h.t. rectifier, again, is not always of Amos, B.Sc. (Hons,), A.M.1.E.F 

a type fully up to the work in hand ADVANCED THEORY OF WAVEGUIDES. L. Lewin 

and can cause a lot of trouble if it "Os NDATIONS OF WIRELESS. M. G. Scroggie, B.S« 
isn’t. I wonder sometimes that valve A.LE.E, Sth Edition 


manufacturers are not more conserva = tc ge By Ae EQUIPMENT. W. T,. Cocking 


tive in the limits that they lay down, 
or don’t stick their toes in harder A complete list o! books is availabie on application 
when set makers propose to use a Obtainable from all leading booksellers or from 


particular e.h.t. rectifier of theirs in ILIFFE & SONS LTD., Dorset House, Stamford Street, London, 
what might be called borderline 
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ence, for that’s what I did less than 
a week before I sat down to write i v y 
these notes. Like, I suspect, most Bt LGIN = 


folk who are fond of making up and 


trying out new things for sound and FOR SERVICING 


television as they come along, I had 

amassed a vast and varied collection Moulded in glossy Red or Black 
of bits and pieces; I could never bear Styron, these fully insulated stream- 
to throw anything away for fear that lined Test-Prods are fitted with 
I should need it. The result was that polythene terminal cover. Six inches 
shelves, cupboards, drawers and long. Designed for max. 500 voit use, 
boxes, crammed higgledy-piggledly 250 v., normal max. 

with gear ranging from toroidal 
tuning coils to tweeters, from odd Sain -TenBrete 
lengths of wire to obsolete valves, non-retracting 
occupied every available part of my | points. No fuses 
own particular stamping ground. A ig ane pa 
Weeks before the move I kept telling | TP. 
myself that it was high time to make 
1 start on sorting out what I really 
wanted from what could be dispensed | Retracting _ point 
with. Being by nature, however, a : 1A fuse (unless other 
confirmed putter-off I didn’t get . wite sntes) 

LisT NOS. 
down to it till only a few days were TP.2 (Block) 
left and I’ve a haunting fear that I'll ; TPA (Red) 
find myself saying sadly: “If only 
I’d kept that, it would have been just 
the thing for this job.” As TP.2 and 4, but 
with slotted prod 
to grip wires 18 


Radiating at Random ™Ttist Nos. 
TP.12 (Block) 


Going through stacks of files and TWIST-GRIP TEST PROD TP.14 (Red) 


making a bonfire of old and useless 
letters and* papers was one of the The New Bulgin Test-prod with the unique 
worst parts of the job. But it was | 
not without its rewards. One letter 
was, to me, particularly interesting. 
Written over 20 years ago, it was in inaccessible places. Easy cable connection, 
from the Editor of Wireless World, 6h4in. long. Red (TP.16) and Black (TP.17). 
confirming his acceptance for a trial 
run of a new feature to be called 
“Random Radiations” and signed & THE ‘NEON’ MODEL 
Diallist.” Wireless World was then 
weekly and remained such up to 
the outbreak of the last war. As 
“R.R.” has appeared in every issue leakage. Housed in moulded rubber case with 
since January 18th, 1935, this present sleeved semi-flexible leads. Totally shock-proof 
set of notes must be somewhere 
ibout the four hundred-and-thirtieth 
of the series! “Free Grid” can, I 
believe, beat that hollow, if he can in plastic moulded core. 
be induced to work out his figures. 
‘R.R.” has brought me over the 
years a vast amount of correspond- 
ence from people in almost every part 
of the world. And it has led to the 
formation of not a few close and 


valued friendships. One letter I shall 
never forget. It came early in those B iF (; | N 
lean and rather ghastly years which 


immediately followed the war from 
generous-hearted New Zealand 
reader who “ hoped I wouldn’t mind 


if he sent along some food parcels.” A. F. BULGIN & co., LTD. 
I’m not an emotional person but I BYE-PASS Rd., BARKING, ESSEX 


was nearly moved to tears. We've 
never met, and probably we never 
shall; but his family and mine have 


written to one another ever since and | MANUFACTURERS OF RADIO & ELECTRONIC COMPONENTS 


it’s a very real friendship 


(Red) 


“* Twist-Grip *’ wire ends. Prods or clips onto 
stiff wires, etc., of 0-020-0-0625in @. Ideal for use TWIsT-arip 


List No. TP.9. Suitable for testing up to 250 v. 
supplies . Will indicate polarity and detect 


and safe. The gadget of 1,000 uses. Internal 
lampholder and safety resistor fully enclosed 


Full information is available in 144 page Catalogue 
(Ref. 194/WW) Price |/- post free. 


Telephone : RiPpleway 5588 (5 ines) 
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UNBIASED 


Base Uses 


“DO right and fear no man 
write and fear no woman s an old 
and true maxim rhrough ignoring 
this advice many a man has been 
mulcted of a tidy sum in a breach 
of promise action. Modern inven 
tion has, however, rendered it com 
pletely out of date as a South 
American court has awarded exem 
plary damages against a man despite 
the fact that he did right and didn’t 
write 

“ Cuddles 
panied by the pering weet 
nothings in the shell-like 
girl who is a Bachelor of : 
as the learned judge remarked, in 
giving judgment It appeared that 
the lady had a tiny microphone con 
cealed in her hair and a pocket tape 
recorder hidden elsewhere 
her person.” I don’t know what this 
latter expression means, but presum 
ably a female B.Sc. would conceal it 
in the top of her blue stocking 

Another application of a tape re 
corder has been brought to my notic« 
by the makers of a well-known in 
strument on this side of the herring 
pond. Tape recordings were recently 
used by an anasthetist to provide 
what is called distraction-ane 
thesia” for a patient in the dentist 
chair 

I have no wish to detract from the 
merits of this idea, but I am com 
pelled to point out that there is 
nothing new in it Thousands of 
years ago Chinese teeth extractor: 
used thumbscrews to distract the 
patients’ attention from the compara 
tively minor pain of manhandling a 
molar, Even the idea of using musi 
as a “ distractor” not entirely new, 
for the original purpose of a military 
band was to drown the cries of the 
dying on the battlefield and thereby 
distract the attention of the hale and 
hearty from sounds which might 
undermine their morale 

Music has always been h 


don’t 


costly om 


about 


Cuddies can be costly 


GRID 


By FREE 


of great psychological value, as w 
know from the old saying “ Musi 
hath charms to soothe the savage 
breast... .” But it must be the 
right kind of music, as every snak 
charmer knows, and the tape recorder 
is the only instrument suitable for 
providing it. If you switch on a 
wireless set you don’t know what you 
are going to get and gramophonc 
records—even L.P. ones—are too 
short for a major operation. Theré 
must be no break while a record 
changer does its stuff 


Planned Listening 


IN these days of ubiquitous plan 
ning, system is being applied to 
almost every human activity. I se 
that in the U.S.A. there is even a 
society making plans for rebuilding 
the world in the event of its destruc 
tion in am atomic war. But amidst 
all this activity people still seem to 
listen and view haphazardly instead 
of planning their radio enjoyment for 
1 week ahead after studying th 
programmes as I do 
Now to a large extent I blame th 
on the set makers for, so far as I 
know, there are still only two sets on 
the market with a built-in pro 
gramme time-switch. Even in the: 
two sets, the programme clocks ar 
only capable of being set for twelve 
hours ahead. So far as I know ther: 
is not even a 24-hour programm 
clock on the market. What is really 
wanted, of course, is an instrument 
whereby programmes could be pre 
set for the whole week 
Presumably there is no. grea 
demand for programme clock sets 
and there are, I believe, two reason 
for this. In the first place the public 
has the good sense to agree with m 
that it is a seven-day clock that 
wanted, and in the second place no 
great effort has been made to put 
over the idea of planned listening 
My demand for planned listening 
and looking may seem 
trumpery idea; so wa 
the idea of railway 
before 1825. Indeed, the 
old Duke of Wellingtor 
called the idea “ damned 
dangerous.” 


Eros or Cupid 
A READER who wrot 


to approve of my con 
demning the B.B.C. an 
nouncers for their incor 
rect pronunc lation of 
“polio” suggested that 
I should castigate them 
for their manhandling of 
Eros, the little god on the 
fountain in Piccadilly 
Circus There is not 


much that slips past my observant 
eye or ear, and I actually dealt with 
the pronunciation of Eros over 23 
years ago, and I reproduce here the 
ketch I used then. The lapse of 
time is vividly illustrated by the fact 
that I likened the B.B.C.’s pronunci 
ation to a Piccadilly cabby’s refer 
ences to his steed (“ This ’ere oss” 
Horse cabs certainly don’t ply in Pic- 
adilly now, and I believe there were 
only two in 1932 

I notice that I also referred to the 
even-metre broadcasting experi- 
ments which the B.B.C. was then 
conducting with a view to supple 
menting the m.w. servicé with metre 
wave transmissions 

Io conclude, the correct pro 
nunciation of Eros should, of course, 
be Cupid. I defy even the B.B.C 
to make a hash of that 


W.W. Diary 1980 


AS I sat the other evening entering 
up the events of the day in my W.W 
Diary I fell to wondering how much 
longer it will continue to be pub 
lished in its present form. The only 
grouse I have against the present 
diary is that, although it undoubtedly 
sits the needs of many of its buyers, 
it is mot a great deal of use to Mrs 
Dale or me as the daily events of our 
lives are far too numerous to be 
recorded in the small space provided 
unless resort is made to the truncated 
taccato method of self-expression 
used by Mr. Jingle 

By 1980 all our wireless receiver: 
vill be for sight as well as sound and 
ill will be provided with tape decks 
for recording voice or vision. The 
W.W. Diary will then consist of a 
self-contained magazine slipped into 
1 special tape~<ieck chamber of its 
own enabling us to record our daily 
thoughts which can be played back 
through the loudspeaker at will 

I also make bold to say that all the 
technical information will be avail 
ible on a separate tape and will be 
reproduced, not as the spoken word 
but as the printed word on the TV 
screen 
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In the U.S.A. 


and all over the world 


you will find 


ILIEAIK 


cEo UP eee US 


This advertisement, prepared by our 
American Agents, is appearing in 
current U.S.A. technical publications 
and is reproduced here for the in- 
terest of our friends in this country. 


* Leonard Carduner (Presidem, British L.C.: In demonstrating the “ Point 
Industr Corp.,, New York): Mr. Leak One’ 


¢ please tell our readers what the “ Point most impressive thing we do is to 
turn the amplifier on its side, show 


amplifier at Audio Pairs, the 


One amplifier combination does in a 
people the terminal board custom 


high fidelity music system ' 
construction used in American scientific 7 ! | ' 
- sh 


H. J. Leak: As you know, Mr. Carduner, instruments, almost never in radios eat 

the amplifier is actually the ‘* heart” of H.J.L.: We had a practical reason for Sth. 45...) . 

the system Your record player, radio this . because every terminal con ~ aa) “a —- 
tuner r tape recorder feeds electrical nection is easily accessible It keeps _ 
mpulses into the pre-amplifier and am- servicing costs down 


plifier These, in turn, strengthen the 
signals and feed them into a speaker 


L.C.: Yes, and many have praised the 
It is difficult to strengthen a signal without 


control panel of the Point One’ 
distortion ** Point One” means that the pre-amplifier, because it offers every 
Leak reproduces voice and instruments sensible adjustment to match the 
with insignificant harmonic distortion of new hi-fi records and full 25 dt 
0.1 at 8 watts! This gives the illusion of bass and treble range 
the actual presence” of the performer H.J.L.: In fact, the “Point One’ 


has more adjustments than the Leak 
amplifiers supplied to the B.B.C., but 
no superfluous settings to add un- 
necessary cost 


L.C.: Well, you have one very im 
portant exclusive feature Plug-in 
jacks on the Leak front panel make ir 
casy to give any tape recorder the full 
benefit of the Leak circuit, in recording 
and playback! People with portable 
tape recorders, who put them eway 
when not in use, can connect them 
mstantly Practical features like this 
make the “* Point One " most enjoyable 
to use 


TL/10 & POINT ONE 27 6s. COMPLETE, in Groot Britain. 


AMPLIFIER PRE-AMPLIFIER A price made possible only by world-wide sales. 


Write for illustrated literature W. 


H. J. LEAK & CO. LTD., BRUNEL ROAD, WESTWAY FACTORY ESTATE, ACTON, W.3 
‘Phone: SHEpherds Bush 1173/4 Telegrams: Sinusoidal, Ealux, London Cables: Sinusoidal, London 
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POTTED MAING TRARSFORMERS 
These are of really superior 
Otted in cast meta 
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POTTED CHOKES 


Theme chuck * ar Ly pe canes a 
therefore match the al transformer 
Type 64 HM, at 90 » Priee 10 
atriage wth ing 
Type 6¥6 i » Price 186 
poret art “wk 

RELAYS P.O. 3000 TYPE 
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RACKS AND aAen yp spread 


Mandar’ 6ft. rack . 


t t “ “ 
. 4/15 “ 
with at 
joor, Atte . 
. £515 
rr 66 


MOUNTING PLATES FOR 
ABOVE RACKS 
Pitted with « i" , hay 
Chase will t 
this will aiready hay ral b 


AUTO 
TRANB- 
FORMERS 


pecial = th “ 
tutaliy ' ta « with 
laput aod put wi Price 4716 
plue B/- 5 ’ u 
Otally anton ant cosnaned 
Price Carr 
60 watt £126 
100 watt £116 
150 watt £3 
300 watt #410 
600 watt 25.10 
Unsereeucd 
1 KVA (1,000 £6 10 
1OKVAG £7176 
KYA mt £10176 
3 KVA £1276 
KVA £195 
SLIDER RESISTORS 
Heavy Duty { 
Gine Tin Lote howe 4 
amp. 22 Mize Vix ; 
ohms 15 amp., 16 Hise 1ay 
x lle amp. 15 


i ohm 25 amp., Ljv- 


er | a8. Ss 
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, SPECIAL PAGE FOR INDUSTRIAL USERS “== -n-n-mrn-nonoms 


R. F. HEATER CONSTRUCTORS KIT 


the parts including metal chaasis for building a 250/500 watt RP. Heater for dielectric 
juction heating | allable as a kit core with theoretica! diagram and practica 
price for t complete bit of parts 240 scarring t 


RADAR TRANSFORMER 


work at 4 &V., thie ls Ministe 
4261 Type 2. Ol! filled and fitted witt 
. lers and 


eramic insulators 


L « transformer, « choke and « 


rmer, all of whic 


4kV¥., 25/- eact 
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cane for rotating at th 
operates a briefly ae 

Hal on control panel 
The eteyn in the indicator genera “ 
iriving motor ¢ 

wer rutates towards U ‘ 


are designe 


as ith. ! he 


where it remains at rest 


PROTECTION DEVICES 
B Soeaier provante ¢ tage being 1 before va 


nh prevents the dr 


SELSYN MOTORS 


iver and tra tter = sar 


IMPEDANCE AMPLIFIER 


When the two eeleyns be 


the receiving seleys This is amplified a ; . HE 


IMPRDAS PAMPLIPLER coe the ¥ . 


sit has high in 
fa t ust a few ole The effect of w hw ary the d yotor 
ad thus contre t 


THE RELAY AMPLIFIER 
nr iver aie a the r . 

tras bam ondedy ty s otther im phane with or tof u 

r voltage depending upo 
The rela outr « the direction f revtat , tor 
POWER SUPPLIES 
The equipment is fitted with power 

perate off our Maina if supply is oor vrougt . . ° oi 
1 K.W. rating. Price 855 the two aw 1 separate A £25 K-244 
235. carriage extra at cost 


and TR-24A— 


Peed thie ®witehboard through a Ma ta at rf ‘ 
Oaupe and have an excellent ‘ ' ———— . hare 
re! Latterios at different currer at 
. watts 18 volte fitted into stee! cases wit tain rent 
. ne voltmeter, one rosin ammeter, tw ndary at ‘ aria 
tor for comtreiling circuits These are bras ew, in original cas I #4 10 
riage 10 
“ an supply « 12 volt, 50 amp. Mains Transformer at @4/5 * arti ag 


IMPORTANT NOTICE. 
The equipment described on this page is not available at 
our normal retail shops—it can be seen at our special sales 
department address as below. Order and enquiries should 
also be addressed 4s below :— 
£.P.6. LTD., SPECIAL SALES DEPT. -< + + _ HOUSE, 
GRove ROAD, BASTBO VANE, SUSSE 


BO aed ‘d aur 
May 


1955 


HIGH POWER TRANSFORMERS 


Yor B.F. Heaters, tranamitt ot 
These are of wound type for ma 
olin th rma 
’ “+ Z 
£8/10/-, carriage a 
ark 
Type OF ’ L« £ 
h A. | 215, carriage « ack ie 
Type 6M 000 ¥. 4 
ge. 14 KVA Prices £12/10 arring 
1 packing 
Type 6M2 0-1000 ¥. at 500 mA. as 
main fF £7/10/-, czrringe a 
acking 4 
Type 5M3 v. « £ A. an 
Sv. at 4 i 37/6, carriage « 
ack 


POWER FILAMENT 
TRANSFORMERS 


Type 64 at4a at ‘ 
18 6 we and packing 
Type 5M5 » 4-0-4 
4 : ‘alee st 
! 27/6 arriage an packing 
Type SMB, 34 vat 2a. tay 
ays, etc., 22/6, plu 
orriage a wking 
POWER CHOKES. Open wound type ar 
t wit . 
Type SM? H at »., 85/- 
Type 6MS lenry at 60 », 326 
Type 6MO Henry at 50 », 27/6 
Type SM10 H at " 226 
Type 6M11 Henry at ime, 189'6 
Type 6M12 Heury at army 18 6 
Type 5M1 Henry at 15 
POWER FOR TR1164/65 
ar r brand-new, ar i 
two rectifier unite for 1 
he tre er TH 
I th rectifier unite ar 
: { meta anes af 
perat from normal 50 cy 
A. * Price £17/10/- the pa 


R1132 


‘ ' ‘ quantity t 
availal ens va Their 
t rtunate! ‘ od but 
) Ov ae paira ad, of cours 
mite . tod { spare parts 4 
. represent @ real barge 
if not «. please inolude 
acking « ou 


rt t sh equiva fu 
walkie -talk It operates on the fr 
. ‘ “ " 
. m the b “ 
i t . on ‘ 
. Complete and with 
. 4 guares t 
37 6,1 . 
STABILAVOLT 
This le « esigped and const 
t faci |itate he taking off stabilise 
tage 
These are new aod apused. Price 


10/6 each, post 1/- extra 


Mf 2 2. 2 


SRP RRB RBS ERCBLAADF. seas 


ot . " - 


Sheen nn) wens 


BEB BSBEBEB EE 


ALL MAING THREE 


A handy mid- 

1./D.C 
tnains 
giving 

powertu! recep 

tion over long 

and medium 

waves All 
component 

parts includ 

THE TWIN 20 ? ing valves, coils, resie 

. te fluorescent aghbting ch tors et but not 

a. 1 - nt ast aod «tarters loudspeaker and cab 
white ar rewiy to inet yu may already 

I * al unit for the kitchen i heave these) will cost 
tl ” b and mn similar you only 19/6 plus 1/6 
. ‘ I t O-watt lamps post—data available 
at 29/6, or with separately @/- post 

19 6 Post sod insurance tree 
i at tubes 7/6 each 
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ELPREQ TAPE RECORDER 


NOBLEMAN GRAM 


A 70 Gn. RADIOGRAM direct trom 
makers tor only 40 Gus. Or #4 
deposit. A beautiful piece of furnitare 
yet @ most up-to-date 
figured walnut lined sypeameore 
ruciio te comfortable leve 

compartnest for recorts 
A.C. mains euperhet, covers 
jium and short waves —el! 
oh 


rediogram 


raised 
o-valve 
hone 


Jat ent 
refinements negative feed-t. 


ange 


latest 


tone 


ntrol, ot maulti-cotou 
ni u 


speed wutlo-changer with the tan. 


edglet dial a 


pick-up—plays all types of records 


porte 


Aree. f 


tly. Pree Delivery in London 


sewhere £2 


iv 
Cleveland 
eh 


finest 


This instrument combines the Mk 
Troves Tape Deck and the 
Wide Band Amplifier with « especial b 
flux speaker and forms of the 


one 


" 


A VOURS FOR £1 ONLY 


RECORD PLAYER 
BARGAIN 


record 


3-speed player with pick-ur 

using the famous Acos Hi oO 

turnover rye motor by 

very famous aker -epeed selection 

le by Bakelite knot All on unit 

board ree for / A 

wonderful bargain at @6/10/- plus MULLARD AMPLI 

5 verlag i“ Purchase 1 A High Quality Amplifier red by 
den Mullard engineers. Rotrust high fidelity 


with a power output exceeding 10 watts 
and « hare 
al 
extremely wide and level beir 


sultable for 


to work ts £12/10/- or 2% 


“ 
eoparately 
ob 


distortion leas than 4 
Ite frequency responses 


10 watts 


rom 10 to 20,000 ©.P.8.—three controls 
are provided and the whole unit 
ase with the Collare 
and most ether good pick-ups. The price 
»f the unit completely made up and read 

deposit. plus 
10/- carriage and insurance. Alternative! 

f you wish to make ap the anit yours 

shal) be glad lo supply the compuonent« 
Bend for the Mullard amplifier 


® 
almost fat = 


tape recorder combinations available 
to-day It will, of course, play pre- 
recorded tapes as well as make its own 
recordings of radio, ual meetings 
telephone conversation letters ote 
ete The price, complete with reel of 
tape and ready to operate, & 
Carriage and insurance 126 Hire Pur- 
chase terms if required 
Uses standart conventio try 
employing « total of | | 
crystal diodes The Cathode-ray tub< 
used is a 2hin. Bervice type VORIIGA 
The layout is extreme lean, straightfor 
ward and professiona The wiring, whilst 
naturaliy being « little more intricate 
due to mir m, ie nevertheloas 
completely access) tle The tots t 
comes to £16- £17 Ite siae will be 
approximately € al a 
data, lw te, diagrams, tem 
ete., running inte some 50 sheets 
« available, price § - post free 


MINI-MAINS FOUR 


Uses @ 4-va t with high-efficiency 
s medium wave 
. t at white or 
‘ . nited quantity 
ar ng cabinet 
. . bing, £3/10/6 
‘ tructional data free 
" availa eparately 1/6 
P.V.C. HEATER WIRE 
This has « stance 16 ohew. per ft. It is wound on non-hygroscopic insulation 
‘ ver with P.VA shrunk sieeving Quite suitable r ue ade 
. water. Ideal also for twisting around pipes to stop treesing or te 
Price 1/+ per yard 


COMMUNICATIONS RECEIVER R1155 


This tInost 
will la “a 
eidere: be one 
of com 
munications receiv 


is 75 koje to 1S 
Mc/s it & com 
plete with 10 valves 
aud fitted ip « 
black metal case 


Made for the B.A.P 
~ 
robot 
which 
rare 
Slightly 


obviously 
re 


. 
elver 
give 
wrTrVvice 
used but 
and guaranteed in perfect working order PRICHA 
£9/19/6, oF new and unused £11/19/6. Or » 
li you cannot call to collect please include an 
er cost of Uransit case and carriage This partly returnable 
yu return the transit case 
MAING POWER PACK FOR R1165 
nto socket on recetver so no internal modifirs 
* £25/10/- complete with epeaker ready to work, carriage 
receiver, deposit is 11/- 


of 


aited 
Grade | 


ert 
£7 19/6. 
agi nat 


and when 


with 


We confidently arry the best 


om 


THE CONTEMPORARY 


in the modern trend is this very ay lish 


contemporary console. Veneeread lp 
oak with contrasting mouldings, and is 
deal tor ase with modern turniture or 
with other contemporar fittings of 
furnishings. The radio ead motor beard 
* uncut and ite size, 30 x 15)in., provides 
ample room tor ell equipment Price 
£8. 15,-, carriage, ete., 12/6 


BARGAIN FOR CONSTRUCTOR 


Modern style cabinet in contrasting 
veneers, with meta! chassia, three knoe. 
okoared scale, and pointer, Price 20/6, 
Ail other componente to 
band superhet Price £5 

with 


omponenta) 


ERE LTD. 


GRAMOPHONE AUTO-CHANGER 


The latest mode! by very famous mane 
tactarers speed, mizes 10in. end 19in., 
with ecrystel tarmover pick-up i | 
aew end a? im 6original 

Priee €11 - Carr, ea, “— 


(SEE OVER) 
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a. BEST SELECTION OF RADIO CHASSIS IN LONDON eesces0: 


- THE » WINDSOR G’ THE 
- s le @ 6-valve A. euperhet covering 
as n way 


CLEVELAND *& 


~S 
“ORGANTONE” | >> 
Th Cleveland ORGANTO . ™ 


° 


TABLE RADIO CABINET 


rohase. w 


ntro|, and, but tor stand 

ed. A gram. position 

An amply proportioned 
ta gives complete isolation 


4gin 

sit areas and ite etal ty and note 
Price @11/10/- or £1/5/- der n 
A cireuit agram & hot free 


NOW AVAILABLE FOR LONG, 


ANOTHER CLEVELAND CHASSIS—“ THE TREMENDO” 
MEDIUM and SHORT WAVES sichnestemanmenth tab Shhadhiste detent: Mahumthite 
tted t ot bass and treble cont 


ainplifie 


with 6 
I built on chassis size appr 
n ann 


wing only fret ¢ same 


red scale, « 
Price £14/10 . 


DULCI RADIO 
CHASSIS 


“ 


abie on HJ 


THE ARMSTRONG F.C. 48 


Armatrong 


3-WAVE BAND 5 VALVE 
SUPERHET CHASSIS 


| new, tested and ready for immedia 
ful wiom scale size Gin 


sere, ete. Specia 
}) Sockets for extension 
6, packing and insuran 


* 
* 
e 
e 
* 
a 
e 
:. 
a 
| ae 
A] 
is 
cs 
# 
b 
+ 
* 
sal 
a 
& 
& 
& 
fe 
@ 
e 
a 
® * 
a. 
& 
es 
% 
a 
* 
* 
@ 
& 
am 
Ss ; 
* 
x 
* 
ca 
a 
= 
s 
* 
© 
. 
2 
Re 
a 
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MONTH'S NEW OFFERS equ 


Hi-Fi EQUIPMENT THE CLEVELAND OCTAVIAN ea) 2 
at equit t 
° a “enone war wy periods in this >= le combined the exzeeptiona: qua ne ioud 
a ous ‘ es To epeaker in ite ideal cabinet (the Octagonal |!\ustrated below a most Aert valve ® 
ame » few items of stock which we carry amplifier This mbination will give a realien ica) reproduction t ean 
. . nme obtained even at twice or three times ite price and t the reproducer ring 
SPEAKERS ae -— img out the | © available - . 
atest W.B. ca ene epenieas enite - : playing microgr . if a 
tie cas es with univer please come to ot anches and hear this © 
en anes r —for — fine instrurmer ailing this, then take our word 
; . that it is ree and « » order ta a 
¥.a 235 6 Price 27 cuineas #4 10 sit, balance 
HF. @ > £3 9 6 ywer 12 moat f avails or parat oO 
HI #317 6 * £10 10)- » .] 
ant 
le cas ~ ut with 4 ohm. or 17/6 each, post and packing 1/6 a 
Ht £119 6 SPECIAL BATTERY VALVES 
we £2 6 NAL v. heaters, 174, IRS, I uf 
a.5 t £2915 6 i ae & set BO/- the four 
. « & range of O.E.C. Wharte 
a aoe Hi-F\ speakers | T ae 
con Mr THIS MONTH 
4008 Hi HEADS for use with Garrard oe 
a! se mite in brown or ivory onforming exact oa\ghet » epecificat 
42)~ cack lor G.E.A ota! e epeaker—or 212/10 Mains transformer and chok we 
HE BJ. ARM, new type to give correct ®t 37/6 deposit, carriage and insure exter Haines Radio Ltd. Standard 50 evels 
king over the whole recording. Latra U.E.C. meta) cone tra octave) speaker €8/15 * 
weight, suitable for Decca, Garrard it with 10 volts tappings. Second 
0-0-0008 volt at 600 milliamy 
PPROACH and 6.3 volte at 6 ampa., aleo choke t s 
: ico A NEW A meth 10 Menty'e af 600 mites. 1 
es 70 : ~“ ete . th either P | bl Limited quantity only at 4QB)- the 
7 . 
HE EW LEAK TI AMP LIFIER to an almost universa pro em “eee pair Carriage and packing s 
viTH NE PRE-AMI aon 
the « world the name Leak An electronic computor to indicate foot popular maga ise The et = 
robe sta hest. It is syn ball resulta ie the subject of our latest cult ie quite ar resting one t ‘ 
gineering. The TL-10 publication. The computor uses S-vaives at all difficult natruct of operate PM. SPEAKERS ” 
— wi watts and with its and information is fed into 12 ratio arme Wher ng e t ve o All by beet makers. Rola, Blac, Piesse 
a ef perate from any good The result ‘ home, jraw or ‘away’ le conte at ‘ pers Truv ‘ 
. 4 usly vanable input indicated on « centre zero-meter, suitably The pr . pone ». pm. 1916 ” 
t a amp. permits the use scaled ding meta nassis B 10 - 6yin. pan. 17 
ryeta « iron or moving oot The information to be ted inte the ratio plus 2/6 5 Our Publicat New Re. aa ing = 
‘ } nade for tape re arme can be derived from the operator's Approsct ‘ r with orders Oin, pan. QB/- 
: * ack = an excl ve wn pet methods or alternatively the alternativ . erparate |) Zin. p.m 35)- ” 
ie “ acks being pro jata freely available in newspapers and ‘26 ~ 
sue! for speedy houk Coe ONE BARGAINS 
The ~ er with pre-amp new and unused ) ne 
oe “jal | BENDIX RAB COMMUNICATIONS RECEIVER | Sissel. fiom» 
10 ens. a 6, plus Od. post w 
Originally the American Forces thie fn vatity o¢ | OUTPUT Phan MERE wias-iar 
Se nan bone echonoaat th Ministry « stoen s available t f 2 ast promntl entre tapped, & . » Pa pu ° 
Designed to receive CW. or “R.T. it uses probably the Vernier tuning aud band cous suitat Y for ¥ = and T.V. with 
spreading arrangetnent possible, it oovers the ft wing ba . 4 12 assorted 6/6 = 
“ SNIPER- Rand ° : -” he LP. TRANSFORMERS, Medium ons 
SNIPE - Band 2 i te 650 1m size exceptional high Q potted constru 
SCOPE Rend ; Fd to ! te die — tion, tuning over 450-470 K..'s.. 6/6 
| Band : t -_ | Ww 
Band ¢ 7 t ms mo. 2-GANG TUNING CONDENSER. Miter @ 
ul 6 ) ‘ 0005, § 
The sensitivity ie 4 micro volte for full output. It valves erates ‘ : 
batteries (12 or 24 volt) of from the mains through a pow » it has in outs WALD rag soe ry | wi ve 1/9 ow 
was . at w ’ stage with « jack socket for phone Controls, « are brought the front all short rt ile but on ry : 
. he r of re panel, include aerial ewitch, seria! compensating o 2 @ condenser 1 ' gh A . 1 oa ms * 
. ’ 4 band selector, C.W. ewitch, power on/off switch, and ¥ entadie ove ond ¢ 
me © cate rm Very compactiy built in crackle finiahed case, these sets « er . Iie 
med by tb been used and in perfect working order especial price U " Camaaic com DENSERS. 1,000 pf. and @ 
thet as light 45 - deposit, baiance over 12 months —carriage as ance 10 yw toa i THIMME KS of, Gaines cone 
. . ra-8 {isappointment. Circuit diagram and componer ta given tree with seta. or availa 4- t - 
ular alarm separately price 2 6 t tree 
; ‘ rad the RESISTORS a 
Here thes . - ~ 
tor soe Interesting A PRESENT FOR »— es 
> eact ele © bee 
— o0 4 eb etees Bece 
ELECTROLYTIC. CONDEN ERS 7 Ce y- 
Our selection Price i+ pkt ote oe 
2 " THING TYP Probably the most tiring part of dressmaking wa 76 
SING SMOOTHING TYPES *s the cutting out operation. JAny dress» 
16 maker then will be pleased to receive @ pair _ TRANSFORMER 100 Watts x 
lll ot electric (mains operated) scissors. The seis - &.. ” ; , 
26 sore illustrated not only prevent the fatigue cme By By 
23 of cutting out, but also permit more couts sosuntaey, mere “ pie vm pee 
. 29 as they have only to be guided. These Hwise . ‘ »e hand w ‘ “s 
39 made scissors will cut ai! materials but not ré me ou “ r ’ 
211 fingers they are in fact 100%, male even for ; : 1 . ‘ : -" 
: 49 oung children to use. Price is 66/6 poet ’ amy aket an | 
59 tree oni apon volts, ea 10 on at 
Pr 
. . 59 
4- 
‘ 49 | 2 
4% 
MULTIPLE TYPES a 
3 Hh 
‘ $11 . 
5- 
‘ 4 The astonishing Occasions a) tw onasers ASSEMBLY ae 
49 wave band T.K.F assem ble ae 
49 and ready to ewitch on comolete with J mr . ring . 
56 valves and bin peaker—Covers bott stanlar ‘ ’ weve 
66 vedium and jong wave Lands and uses dust ae ' . par hehe ' 
96 cored colle in a anique modern cireult which ‘ on lar ‘ bive on , ‘es 
BIAS TYPEs gives aimeost superhet performance Price ¥ " » : ° . ” 
‘ 1 26 5 -. pins 3/6 post— Bakelite of wooder 4pin ’ ; Reste Se ‘ * 
x abinet available price 16/6, post 2/6 rey «15 e 1/6 post 
iJ te This is the one that Gite our 50/4 
149, Kilburn High Read 42-46, vee Hill, Ruislip, 152-153, Fleet Street, E.CA 9, Stroue Green Road. Finsbury @ 
Kilburn iddiesex. — Phone: CENTR 533 Park, N.4 
: Phone: RUISLIP 5780 ENTRAL 2 Phone: ARCHWAY 1040 = 
Now Oper ] Half-day Wednesday Half-dey Seturday Half-day Thursday 
Post « ss should be marked “Dept. 2” and addressed to our Ruislip dep . 
eu SBepeupeueepeueaeseaeeaegcugpeeepeeepeeeeeeeeaeaeaes ae 8 8 8 88's 8's 
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HIGH FIDELITY 
CORNER 
DIFFUSION SPEAKER 


Designed for small and medium sized halls and for use in homes 
where quality is « vital factor 

The lower registers are reproduced with exceptional smooth- 
ness assisted by the bass reflex action of the corner cabinet 
The high notes are brought ouc with brilliant clarity from the 
specially designed acoustic system 

The overall effect of this construction is to give life and extra- 
ordinary depth to the sound which thereby approaches « 
three dimensional quality and truly justifies the term “high 
fidelity.” The technical excellence of this instrument is 
matched by its artistic conception as a piece of stylish furniture 
finished in walnut veneers 

Maximum handling capacity 12 watts 
Speaker flux density 10,000 line 
Impedance 15 ohms 
Height 72 inches 
Maximum width 27 inches 
Maximum depth 18 inches 
Net weight 54 Ibs. 


PRICE 

CABINET Only (Pats. applied for) a 

SPECIAL SPEAKER TO MATCH a 
ai 


Pius Purchase Tax on Speaker 


TRUVOX LIMITED 


HARROW MIDDLESEX 


Sales Office {5 Lyon Road, Harrow, Middlesex 
Telephone: Harrow 9282 
Technical & Service Depts 328 The Broadway 
Station Road, Harrow, Middlesex, 
Telephene: Herrow 4455 


Handles with 
many times the life of wood 
and blades of Sheffield steel, 
chromium-plated to prevent rust, 
combine to make Screwmasters that 
will last a lifetime. Fully insulated to 5,000 volts 


PLASTIC & AMBER HANDLED 


Obtainable Manufactured 
from by 

Suppliers J. STEAD & Co. Ltd., 

SHEFFIELD 2 


everywhere 


S 6 Brown 


AUDIO AIDS 


Headphones with indi- 
vidual volume control. 
ideal for use with church 
and cinema deaf aid 
installations or for 
individuals with im- 


paired hearing. 


They provide the 
essential clarity of 
reception when listen- 
ing to Radio and T.V, 


Send for Brochure ‘ W ' of 

all types available. If desired, 

advice is given on selection of 
type most suited to individual needs. 


S. G. Brown provide Headphones and associ- 


ated equipment for all known purposes. 


S.GBrown, Ltda. 


SHAKESPEARE STREET, WATFORD, HERTS. 


Telephone : Watford 724! 


(4) 
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B.B.C. TELEVISION AERIALS 


are matched to better than 1.1: I vswr 
using Wayne Kerr V.H.F. Bridges 


MODELS B.701 AND B.801 
Balanced and unbalanced measure 


ment from 1-100 Mc/s. 


MODEL B,901 
For unbalanced measurement from 
50-250 Mc/s. 


These instruments are also ideal for the 


measurement of receiver input admittances 


Specially designed bridge sources and 
detectors cover the ranges 5-100 Mc/s and 


50-250 Mc/s. 


THE WAYNE KERR LABORATORIES 
LIMITED 
NEW MALDEN - SURREY * ENGLAND 


The asymmetric sideband filter behind the high-power vision transmitter at Holme-Moss, (By courtesy of the B.B.C.) 


Capen 


MAY WE SEND 
YOU PARTICULARS? 


Type 0-120 


Type O-100 


Portable, Lightweight, High-sensitivity Audio ‘scope 
4mVicm. r.m.s. (max.). Push-pull Plate deflection 
External terminal connections to “X’"’ Amplifier 
and C.R.T. available. 3c's to 25Ke/s. 


57, CLARENDON ROAD - WATFORD .« HERTS. 


T/V TECHNOLOGY 
RADIO ENGINEERING 


e 

aa 

© ELECTRONICS 

@© RADIO SERVICING 


There's a big future in TV and Radio 


Act now! tIn- 
Back up experience with a 
1.C.S. offer courses of 


crease your knowledge 
sound theoretical background 
instruction in 
TV TECHNOLOGY ADVANCED SHORT-WAVE 
RADIO RADIO ENGINEERING RADIO SERVICE 
ENGINEERING @ RADAR BASIC ELECTRONICS. 
FREQUENCY MODULATION. 
C5, wilt also coach you for the following examinations:— 
B.1.2.8.; P.M.G. Certificate for Wireless Operators; 
Radio Servicing Certificate (R.T.6.8.); C & G Tele 
communications, etc., etc. 
DON'T DELAY-—-SEND COUPON TODAY or free descrip- 
tive booklet, stating which subject or examination interests you 
Fees include all books needed Examination students coached 
until successful 


Reduced terms for H.M. Forces. 
Dept. 2236, 1.C.5., 7! Kingsway, W.C.2. 


sesce PP cannes sensneceatiabsssins Senusasadbbbsenconccecsocees 


INTERNATIONAL CORRESPONDENCE SCHOOLS, 
Dept. 2238, international Buildings, Kingsway, London, 
wc. 

Please send Booklet on subject 


Name 
(Block letwer 


Address 
REDUCED SUMMER TEAMS— 


Use the coupon and stave money 


=_oe 


Gurzehill Laboratories. 


Servo and General Purpose ‘scope. 7mV/cm. r.m.s. 
(max.). Direct coupled, symmetrical “*X"’ and 
""¥ '' Amplifiers. Triggered Time Base. Time and 
Voltage calibration. D.C. to 4Mc/s. 


Cables: FURZLAB, LONDON 


Tel Gadebrook 46867 


Announcing 
the new 


Manning-Carr P.53C 


Miniature Polarised Relay 


Now in dust-preof heavy gauge 
anodised aluminium can and 
miniature 5- or %pin base for 
plugging in, thus protecting the 
relay and obviating wiring. 


(Original version still available.) 
BOTH TYPES FITTED WITH 
PLATINUM POINTS IF SPECIFIED 
DATA—A Sensitivity of 25 milli-waces 
and capable of handling mains voltage on the 
contacts with alternating currents up to 
0.25 amps. Being polarised it has the advan- 
tage that the Armature contact can be biased 
to lock in either direction by suitable adjust- 
ment of the contact screws which provides 
a useful facilicy where pulse operation is required. Speed of operation is 
also high and the Relay will follow A.C. frequency of 50 c.p.s. Resistance 
up to 7,000 ohms which is acceptable for Anode circuits. Alternatives to 
specification if required. Sole Concessionaires. 


POST OFFICE TYPES 3,000 AND 
600 RELAYS 


to specification Tropicalising, impregnating and 
Services jungle finish if required. Delivery 3-4 weeks. 
Manufac-urers to H.M. Govt. Depts. and leading contractors 


L. E. SIMMONDS LTD. 


5, BYRON ROAD, HARROW, MIDDX. 


T Harrow 2524-0315 


elephone 
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SELENIUM 
RECTIFIERS 


consult 


HETHER the need is for a single 

unit or a supply running into 
thousands ... if it’s a Selenium Rectifier 
that must fulfil critical requirements and 
maintain its characteristics over long 
. the answer is to be found 
Electrix. 


periods *- 


with 


@ Electrix Rectifiers are characterized 
by their cool running and consistent long- 
life conformity to stated specification. 


@ Manufacturers, Traders and Elec- 
tronic Engineers, send us your specific 
requirements. 


@ Your needs may possibly be met from 
“ standard ”’ types, or . 
@ “To specification ” 
quickly prepared. 


models can be 


@ Quotations by return... and deliveries 
a matter of days only. 


@ We welcome export enquiries. 


Here are some typical ‘* standard "’ full-wave types 
each 
Output 12/15 Volts D.C. | Ampere. List Price 9/- 
Output 12/15 Volts D.C. 2.5 Ampere. ° 13/6 
Output 12/15 Volts D.C. 4 Ampere. a 22/6 
Output 12/15 Volts D.C. 6 Ampere. _ 35)" 


New range H.T. Rectifiers (4 Wave) 


Max. A.C. Input Max. D.C. Current List Price 
125 Volts 80 mA 4/3 
250 Volts 50 mA 8/- 
250 Volts 300 mA 18/- 


Trade supplied 


@ We use only freshly manufactured 
selenium plates and components, 


no ex-W.D. materials whatsoever 


HOUSEHOLD ELECTRIX LTD 


47-49 HIGH ST., KINGSTON-ON-THAMES 
Telephone: KINgston 4585 


L-R:S 


1925 
EASY TERMS 


LEAK csiiemenr 


Estd. 


for the Connoisseur 


If you want the Finest Quality Reproduction 
together with Workmanship of the Highest 
Order your choice must be LEAK. 


AS USED BY BROADCASTING CORPORA- 
TIONS THROUGHOUT THE WORLD. 


LEAK * TL/I0 "’ AND “ POINT ONE " PRE-AMPLIFIER. 
Cash Price £28/7/-, or sent for £4/10/- Deposit and 18 
monthly payments of 30/-, carr. and crate free. 


LEAK TL/IO AND VARISLOPE MK, Il PRE-AMPLIFIER. 
Cash Price £34/13/- or sent for £6 Deposit and \8 
monthly payments of 35/-, carr. and crate free. 


LEAK DYNAMIC PICK-UP 
Complete with two detachable diamond heads and trans- 
former. Cash Price £20/19/9 or sent for £3 Deposit 


and 10 monthly payments of 40/-. Post and packing paid. 


Delivery of all the above is from stock. 


We can also supply 
Wharfedale, Goodmans 


and Tannoy loudspeakers, etc., 


Connoisseur Variable 3-speed Motors and all other Quality 
Equipment on EASY TERMS, 


Please let us have your requirements. 


with the SUPERB NEW 


REMINGTON 
‘60° 


ELECTRIC SHAVER 


. . 
will convince you 
that it really does shave quicker and smoother 
than any other method. The extra long shaving 
heads are slightly arched to fit easily into 
those hard-to-shave spots. 


SEND DEPOSIT OF ONLY 5/ 
(Returned if not satisfied) 


Balance after 14 DAYS FREE TRIAL 15 -, and 8 monthly payments 
of 24- Cash Price £9.17.11. os oc 200-250v Brand new 
ent post paid in silk lined presentation case 


@ WE WILL ALLOW YOU / 
FOR YOUR OLD ELECTRIC 40 ae 
SHAVER if you decide to keep the REMINGTON 
after trial. 
SEND FOR FREE BROCHURE 


The L. R. SUPPLY Co. Ltd. 
BALCOMBE - SUSSEX "2:7 


FOR 
IMMEDIATE 
DELIVERY 
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RECORD NEWS. DEC., '54 :— 


ry ’ ij y , ~ 7 “,,, the RD JUNIOR’ is something out 

, A / A of the ordinary. Everything about it is 

right, from appearance and performance to 
price.’ 

AMPLIFIER AND CONTROL UNIT | 


Designed solely as the nucleus for domes 
tic high fidelity installations, the RD 
JUNIOR has, since its introduction only 
some four months ago, already gained an 
enviable reputation both in this country 
and abroad Representing the finest 
value in contemporary high fidelity 
equipment it combines precise work- 
manship with a flexibility of control and 
standard of performance never before 
attained in this price class 


MAIN FEATURES 
¥ Power Output 8-10 watts (‘* UL "’ Class “* A ’’ p.p. EL84s) %& Distortion 
12%, at 8 watts xe Frequency Response -+- .25 DB 20-30,000 cps x 20 DB NFB y%& Hum and 
Noise—80DB below 8 watts x O.P.T. employs C-core lamination material 4 Simplified speaker 
matching ye Ample Spare Power (40m/A H.T.) x Four accurate playback characteristics y% Two 
Radio Inputs ye Simplified pick-up matching x High Input Sensitivity % INDEPENDENT 
VARIABLE LOW PASS FILTER ye Switched Bass and Variable Treble Controls 
te Tape Record and Replay Jacks ye Choice of Panel Colours—BLACK, IVORY, ¥ a 
BRONZE, or RED x TWO-YEAR GUARANTEE: PRICE COMPLETE /[ $25 

, 


Recommended Accessories:—RD JUNIOR CORNER HORN, fitted either Goodmans AXIOM 102 or 
Wharfedale SUPER 8 AL: Collaro STUDIO “ P”’ pick-up. 


| 12-page Illustrated Booklet post free on request. | Trade and Export enquiries invited 


“RODEVCO HOUSE,” 116, Blackheath Road 


Rocers DeveLopmeENTS Co. Greenwich, London, $.£.10. TiDeway 1723 


P.O. TYPES 
TO YOUR 
SPECIFICATION 


A 80,0000 COILS | 
TATE coo nen I” ~=PROMPT 
SPEED TYPES also DELIVERY 


Supplied. 


LA perl 


SIGNAL GENERATOR TYPE 10. 100 Kc/s-100 Mc/s 
Price £7 . 10 . 0 (Postage and packing 3/6 extra) 


100 Ke/s to 100 Mc/s @ Modulated or unmodulated carrier @ Direct 
calibration @ Adjustable 400c. ps. AF signal @ Stable RF oscillator 
Large, easily read scale @ AC mains operation 


PATTERN GENERATOR TYPE 4 
Price £8 . 0 . 0 (Postage and packing 3/6 extra) 


ta 4 LARGE 
=a : STOCKS 
on 


° OF 
3 KEY SWITCHES 


THE KEYSWITCH CO. 
ALL POST OFFICE EQUIPMENT 
Enquiries to Sales Manager 


1246 KENSAL ROAD, LONDON, W.10 


Telephone : LAD, 0666, 4640 


@ Coverage 40-70 Mc's @ AC mains operation @ Provides vertical and 
horizontal bars for time base testing and setting up 
Obtainable only direct from the manufacturers. Send ‘or full technical 


details or call at address below 


Easy Payment Terms available on all our instruments 


HOMELAB INSTRUMENTS LTD., 
615-617, HIGH ROAD, LEYTON, LONDON, E.10 
Telephone: LEY 565! 


VIBROTION 
TESTING FP 


No, we do not recommend this method! 
We offer, instead, SAVAGE ‘ VLF’ 
and ‘LRF’ Amplifiers, giving 


A SOURCE OF POWER 


where it is required for vibration and 
fatigue testing of structures, com- 
ponents, engineering products, engines, 
pecial metals, etc. In this direction, 
the applications of this equipment are 
ountless, as they are, also, as a variable 
frequency power source for trans- 
formers, meters, motors and electrical 
component design. 

rhis equipment is inexpensive to 


purchase, simple and economical to 
use; gives complete and accurate 
control at all times. 

Ask us TO-DAY for full details, 


without obligation. Or let us know your 
problem in this field and we will 
gladly help you. 


W. BRYAN SAVAGE LTD. 


WESTMORELAND ROAD, LONDON, N.W.9 
TELEPHONE: COLINDALE 713! 


Wire_ess WorLp 


Leading organisations now using this 
equipment include: Bristol Acroplane 
Co.; The Brush Electrical Engineering 
Co., Ltd.; English Electric Co., Ltd.; 
Ferranti Ltd.; G.E.C.; Handley Page 
Ltd.; The Imperial College of Science; 
Siemens Bros, & Co., Ltd.; S.T.C.; 
Vickers-Armstrongs; R.A.E., Farn- 
borough, etc. 


Ww. BRYAN 


avage 
VALRE DLS A, 


VERY LOW Lo 


FREQUENCY FREQUENCY 


OUTPUTS 
100 watts ‘VLF’ 
3 c/s to 6 c/s 


1000 watts ‘VLF’ 
6 c/s to 2000 ¢/s 


MARK Il STAR 
50 c/s to 10 Ke/s 


‘LRF’ 
5Kc/s to 100 Ke/s 


AMPLIFIERS 


GRUBB PARSONS 


PERFORMANCE DATA 


NEW & 


model. 


IMPROVED MODEL 


te Even greater constancy of output voltage than with earlier 


% Increased output—up to | amp. 


% Safety device incorporated to avoid any dangerous rise in output 
voltage in event of failure of any part of the unit, 


Stability 


Regulation 


Waveform 


Reactive Loads 


Input Volts 


+ 0.05% for input voltage changes of at 
least + 10%, at all loads and for normal 
frequency variations. 

Within + 0.1% for changes from no load 
to full load 

Total introduced harmonic content within 
3 (Mainly 3rd and Sth) under average 
conditions. 

Above performance maintained for loads 
of P.F. from 0.8 to unity, lagging or lead- 


ing 
(Nominal) 210, 220, 230, 240 and 250, 


switch selected. 


Optional provision of volemeter and ammeter to measure input 


and output voltages and output current, 


Stabiliser can be adapted at smal! cost to stabilise the radiation 


emission from light sources such as filament lamps and Nernst 


filaments. 


SIR HOWARD GRUBB, PARSONS & COMPANY 


WALKER GATE, NEWCASTLE UPON TYNE 6 
PROPRIETORS: 


S a; 


PARSONS & COMPANY 


LIMITED 


ee 
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ANNOUNCING THE 


‘SECUNDUS’ /f | |ASK ARTHURS FIRST 


* NEW VALVES Send your enquiries tor all Radio and Electrica’ 


goods, especially those in short supply 


FO k } We have probably the largest variety of valves in 


SUB a WORK 


the country. Let us know your requirements 
AVO METERS IN STOCK 
Avo Model 7 ‘ . £19 10 
Avo Model 8 , £23 10 
Signal Generator, Mains and Battery 

Models £30 0 


Electronic Test Meter ne 0 
Valve Characteristics Meter 0 
CO Also f 


range TAYLOR METERS. List on request 
Raga Trade Mark) 


b ALS Leak TL/10 Amplifier and 
BIT VALVE MANU . Point One” Preamp! 

! Mullard fier complete 28 
Osram 


Chapman Tuning Unies €16 
Illustrated Osram, Part 2 


Srimar, Me. | Leak Tuning Unit 435 
ListNo.70 taste, Part 


Term cor or Cast ith 
(Actual Size) yitare sat ; ; : ry 


Goods offered subject to being unsol 


SPECIAL FEATURES gent ao eiteeanie 


und Reprodut NOW EXHIBITING AND 

1. Traditional British DEMONSTRATING — HIGH 

quality. tt . FIDELITY SOUND REPRO. 
z Designed tem- = DUCTION 


peratures 
3. Weight 2 oz. 
(excluding flex) 
4. Length 8in. 
; y, LTO. 
5. 18 watts. j poops: ARTHUR GRA 
6. Practical tem- enay HOUSE, 150-182 CHARING CROSS } ROAD, Lonpon, W.0.2 
perature for ’ = Bice 
highclass solder 
jointing. 


“ *, Models 
Supplied in all to 1) 
volt ranges cover all fields g F : M 


of the a « ym ‘ 
Radio, TV. P : TUNERS 


and 
Electronic Industry. 


Basic Model a 
is thoroughly prover 
in sensitivity, stability 
and reliability Early 
deliveries are bein 

For all Soldering ee maintained. These ore 
; J n use from Bognor to 


instruments Ely 


and Closely to the Amos & Johnstone " Additions include 
a modern hammer finish froncplate 3-[ scale, and latest 
Allied equipment, hernia 
p kit version uses ¢ same new miniatur VHF type components 
sly worked chassis is stove enamelled, and wound tested coils are ir 
sded, it is complete with valves, even nuts and bolts 
M. with really sensitive Medium Wave reception is possible with the 
WRITE To: B4 double superhet as illustrated above Incorporates variable de- 
= emphasis, variable matching, ferramic rod aerial, mains power supply 
gle or push-pu putput can be added. A hand-built BEL product. 


power unit 
a s $'- and 
(Regd Trade Mart) s Output stage, mains 


B cal station receiver <9.60 
Head Office and Sales MULLARD 5-10 AMPLIFIER 


Complete parts kit siding valves 412 10 @ 
Built and Tested ai4t0 0 


G UDEN RD Scaled down to Ilin. x 6in. plan. Hammer finish symmetrical frontplate 
A . 


Hear these and Transistor Receiver at 


CLAPHAM HIGH ST. Telephone MARLBOROUGH YARD, MARLBOROUGH ROAD, N.!I9 


25 mins. West End, @ mins. Archway Statior Evening dems. arranged 
LONDON = 5.W.4 MacauLaY a7! | BEL SOUND PRODUCTS CO. ARC. 5078 
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high stability 4, [Refey ‘tee \ he 
resistors 


AGWAC 


Australian Guided Weapons 
Analogue Computer 


with knowledgments to Elliott Broth rs (London) Ltd 


Elliott Brothers (London) Ltd., manufacturers of AGW AC the largest electronic 
calculating machine in the Southern Hemisphere — CHOSE CONSTANTA HIGH 
STABILITY RESISTORS, Class 0.5 (Stability -- 0.5%), for the exacting requirement of 
the computer’s summation circuits. 

Writefor Technical Folder 162, WW giving full details of the Constant range which includes: 


3 STABILITY TOLERANCES DOWN INSULATED AND NON. STANDARD AND 
%  OCCLASses _ TO . OS Xe INSULATED Tyres MINIATURE SIZES 


G. A. STANLEY PALMER, A.R.Ae.S., Maxwell House, Arundel St. London, W.C.2. rei: rempte tar tro 


75 GRAND PARADE, HARRINGAY 


uality | Ltd. LONDON, N4. Phone: STA. 3712 


THE NEW LOOK THE 810 
T.R.F. RECEIVER HIGH - FIDELITY 
B 1 this supert radio at a tote! coat of only AMPLIFIER 
£5-15-0 High Fidelity 8-10 watt emplife 
has been designed for ase with Gras 
Complete Set of Components Ka Valve tine up:—Oel 
1/6 Pkg. & Carr 4A wis B mg 4 ~ 
i Metal Reet r « orate Hasse and Tr (rut 
owe: —6K7 (ME transtormer tapped tor _ 
OUTPUT Wave bas = 
ae diem en Lane Oe ’ ' pput cket pe led 
appearance Che  - on' " 4 
ee eae ae Complete Kit £10- i ee BK, By 
parate This receiver Pkg. On nes . nased coperet 
26) 16/- plus 4/¢ ' . A . ! 7 on 6 spplied ready built 
Valves # mantis . £11126 Jv a ‘ 
“ WATT y yh AMPLIFIER for use with Gram or Radio. Valve line up 45.7, 6V6 output, 524. Separate Bass and Treble Controls. Suitable 
Mag tal pick-ups. Speaker imp. 3 ohms. Mains voltage 200/250 v. A.C. (Mains transformer fully shrouded.) 
COMPLETE KIT €4/15/- or Ready Built, cesced at €5/10/- plus 2/6 postage and packing 
f w g instructions, theoretical circuit, priced stock list, etc., I/-. FREE TECHNICAL ADVICE GIVEN TO ALL OUR CUSTOMERS 
MAINS NOISE SUPPRESSOR UNIT RADIO-GRAM CHASEIS BALL BEARING SLIDERS 
oth tting t all maine Using « waveband coi! pack ¢ LMA. wove SRAED NEW AT A THIRD BELOW BOOAL PRICE 
} t . enigned chokes | bands. Vaive line ap OKA, OK ’ wal “ ‘ emecth « cme 
re ! «mmm titr bent 
Lesiendl Llamtnated r Dis ‘ “ Cm ple 
4/11 compere WITH CIRCUIT DIAGRAS naesia Gepensiens: 11s " Se ee Ce, 
Pius 64. post, ete Four tront controls: tone , */ change, taner ~~ —_ for extending Ratiagram Meter 
for operation on A. ma Pu Bow Tape Decks, Cabinet drawers, ot 
ALUMINIUM CHASSIS WITH REINFORCED = guaranteed 12 months. 210/17 6.) tend pkey. LENGTH 180. RUNNER EXTENDS O)i0 
CORNERS 10 a pee 
au@x% ‘OST FREE 
19 <6 x 99 F.M. FEEDER UNIT : 
‘ 109 , ; 13.6 To Denco specification. Va Ame ans GRAM UNITS 
‘ ; 66 ERO 4AB4s, Complete kit, €6/7'6 (or plied | We carry mock wling makes of Record Piayers 
7 Gxt ; 10 - = valves Point to point gre at te Monarch, Pleess aro, fend 254. stamp for 
Add | whichever ze required for post peck natructions, 16. 
TERMS OF BUSINESS :—Cash with order or C.0.D. All orders for small items totalling over £2 post free unless otherwise stated 
ALL ITEMS LISTED ABOVE CAN BE SEEN AND HEARD WORKING IN OUR SHOWROOM 
wishing to visit our premises ALIGHT AT HARRINGAY ARENA. OPEN 9 a.m.-6 p.m. MON.-SAT. (EARLY CLOSING WED ) 


WEIR 


Instruments manu- 
factured in Moving 
Coil and rectifier 
types to B.S. 
89-1954. 


SMALL PANEL INSTRUMENTS 


2in., 2tin, and 3tin. 
enclosed in cases of 
black moulded insula- 
ting material and pro- 
vided with 
printed in 

matt 


scales 
black on 
white enamelled 
metal dials, 


Ammeters, Voltmeters 
and Microammeters 


Available as 
Milliammeters 


WEIR ELECTRICAL INSTRUMENTS CO. LTD. 
BRADFORD-ON-AVON WILTSHIRE 


ELEPHONE sve 
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MAGNETIC 
RELAYS 


Built to specification 
TYPES 3000 and 600 
HIGH SPEED, also A.C, 6-400 volts 
KEY SWITCHES. SEVERAL TYPES IN STOCK 


ELECTRO- 
MAGNETIC 
COUNTER 


MAJOR TYPE 6% the 1) ine 
for all 0.C 
Tested and guaranteed. 
17/6, Post and Packing, 9d 


voltages. 


DPAPDOADDPDOOO OO OOOO 


JACK DAVIS (RetAYS) LTD. ¢ 


3%6 PERCY STREET - LONDON - w.i § 
MUSEUM 7960 LANGHAM 4821 \) 


DOADAPODPO OC OOOO DODO? 


BC4IO TRANSMITTERS with speech amplifier 
unit, etc Brand new 

RCA TRANSMITTERS. Type ET-43346. Complete with original 
speech amplifier, crystal multiplier and VFO units. Unused and re- 
conditioned. Can be supplied with very large quantity of spares 
RCA TRANSMITTERS Type ET-4332 modified by R.A.F 
for use on crystal or master oscillator Complete with speech 
amplifier 

MULTI CHANNEL TRANSMITTER T-4,FRC, with modu 
lators MD-1/FRC, 2 Mc/s to 18 Mc/s. Each channel 400 w. output 


aerial tuning 


wW.s. Wo. 19 & 22. Both complete with installation kit 
Tropicalised. New 

MAGNETO I0 LINE U.C. 4 Line F & F TELEPHONE 
SWITCHBOARDS (complete) 

MARCONI! SIGNAL GENERATORS Type T.F. 144G 
As new, checked 

A.R.886D's, A.R.77's, S27's, HRO, BC.312, BC.342, R.109 


and others 
METAL RECTIFIERS Type IB, D.C. output 10 amps at 22 v 
input 220/250 v., 50 c/s 


Allaboveicemsin excellent working condition 
Working demonstracion upon request. 


SPARES 


printers type 7B 
TX VALVES 605, 807, 813, 861, 66A, IOOTH, 250TH, and many 


others 


A large selection availablefor SCR399 (BC6I0) 
ET4336, SCR6IO, EEB Telephones, and Tele 


Large stock of Tx condensers, crystals and other components 


PCA. RADIO 


New Address, Offices and Works 


BEAVOR LANE, HAMMERSMITH, LONDON, W.6 


Telephone: RIV 8006/7 


eee eee eeeeeeeee 


TET TCC IECC IC CITT Tree TTT TTT ir irri rr 


HANNEY of BATH offers :— 
a 
OGRAM 612 rie resietor-pot, kit with ceramic tube resistor ry highly r 
med, 20/6; Lat stor kit, 92/4; T.C.C. conder 55/-. PARTRIDGE 
ponents, with emi terminations, Mains trar "A Smoothing Chot 
20/6; Output trans, 76/9 e includes Partridg orriage/packing charg 
Printed panel, 14/6 W.B . 28/6. DENOO if &Wa Ali-Chassis wit 
emutitul Bronze I t Pa 21 Printed 8.A.E. List 
MULLARD 6 VALVE 10 WATT AMPLIFIER T.C.0. Condensers, 45/-; Er 
resistor-pot kit, 37/@; Hist Mains trans., 96/-; Eletone Output trans., 45 t 
Denco chassia, 14/6; Print ronze panel l4in t Smal) par 
per our list. Matched valves available for both the above design 
WILLIAMSON AMPLIFIER. Wo potted components. Output trans. WOT 
130 - TM ida wing tra 7/6; PCF.12 160 mA. choke, 44/-; PCF 
oH @ nA t 2” PIM ains tras for pr ay 76 Keniat 
RK Condenser k K) a RK ai 20/6: RK figs. 13 « 
12/6; BK tig. 15, 28:9; RK 96 -; RK 20.3; CK fig 15 ° 
K , 7/-; OK ’, 4/6; OK fig 9 », BAG, 12 1% sliver 
. mz. 1%), 15 7\- t ne outs 00 nine trans., 57/6 
| Of 150 mA. choke, 20 ) H. oF A. chok 
FREQUENCY MODULATION. Yor Wrotham high fide y transmissions. DENOC 
techs al bulletin ¢ “ r t aad nt t& t wiring diagram for building a 
F.M. Feeder unit, 1/9, post free Ve have « mponents available. Priced part 
st on application 
OOILPACKS. DENOO, CP 4/L « P 4M, 93/4; CP and OF wy 
428. O8MOR”G HO, 48 LM, 40/-; Batt... §0)- RP, 40/-; HP stage for 
HO pack, 20/«; BTA 4-stat wok, 43/8. We stock COILS by Weymouth, Oemor 
Wearite, Denco, Teletron as R.B.S 


WIDE ANGLE COMPONENTS. ALLEN. Teleking Chase 
Super-Visor), 44/6; LO 40 FO.305, Q1/+; Dx 
GL.16 and 18, 7/@ each; BC.912, 91/-; AT.310, 90/-; OP 


DENCO Chassis Magnaview, 37 6; Chaeda, Gaper- Visor, 5] 

41/2: WA/DCAI, 43 VAIPCAL, O1/-; WA/LOI aad WU1 

21 WA/ LOT 42)-; WA/FBT 16 - 

Rend stamps for our eral List of components for V aster, Bound master’ 
w amaon Amplifier, T king, Magnaview (Brimar and English Electric large screen 
ry t \ r, Muller ' ae toleras Silver Micas, ete., ete. Please 
ahd postag« wider ré 


L. F. HANNEY 


77 LOWER BRISTOL ROAD, BATH 


Tel 38it. 


TTT IIe ee 


Tee ee TTT Tei i iii s 


TTTTITIIILIL LLL LL 
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MONEY BACK GUARANTEE y \j cv ; , py Ry Fy — 
GOODS OF QUALITY . , (Li ») al “orders for small itewn Whaling 
PROMPT DESPATCH TBAVERINDIY ) Cia Oo ow & post f less otherwise 

MAIL ORDER, WORKS & DESPATCH DEPT. : 44, TOTTENHAM STREET, LONDON, W.I. Tel.: LANgham 1151 

OFFICE : 4, MONTPELIER RISE, LONDON, N.W.1I!. Tel. : MEAdway 1736 Open 9 a.m. to 6 p,m. Daily, Saturdays | p.m 


BUILD YOUR OWN RADIO ! 4 MODELS TO CHOOSE FROM 


We can supply ali the parts (including valves, Sin. moving col! speaker, cabinet, chassis and everything down to the 


last nut and bolt) to enable YOU to build « professional-looking radio The chassis is punched and drilled ready to 
mount the components. There is a choice of any of three attractive cabinets | Zin. long, bin. wide by Gin. bigh, as follows 
MODEL | T.A.F. RECEIVER other tvery of brows 
This is « 3-valve plus metal rectifier T.B.F. receiver with a valve line-up a¢ follows bakelite, of wooden, fin 
6K7 (HF), 637 (Det.) and 6V6 (Output). The dial is illuminated. Coverage is for the ‘hed lo walnut. Complete 
Medium and Long Were Bands. Model 1-—~200/250 volts A.C. Mains operstion. Model 3 and wr to- follow point-to 
200/250 volts A.C./D.C. Mains operation 10 0 point cireult wiring dle 
Plas 2/6 Packing, Carriage, Insurance grame supplied 
MODEL 2 SUPERHET RECEIVER 4 WATT AMPLIFIER KIT 
This ls & powerful midget 4-valve plus metal rectifier Superhet Receiver with a valve line-up as follows 6KS, 6K7, 6Q7, This is « 3-valve Stage Amplifier for use with Grame 
6V6. The dial ls iiuminated and coverage is for the Short Wave bands between 16-50 metres, the Medium Wave bands phone, Microphone of Radio, Valve line-up le as follows 
between 190-450 metres, and the Long Wave bands between 1,000-2,000 metres. Operates on 200/250 19. 6 tsL7, eve, ‘24 Negative feed-back, Tone control. Vol 
volte A.C. ma Ptus 2/6 Packing, Carriage, Inewrance tage ad)}y setment panel incorporated 4 watts output 
THE MODELS 1 & & T.R.F. RECEIVERS can be supplied ready built ot £6/15/6 plus 36 P. & © ty eperation = A Maine 200 200 volta a | 
ne complete ' which ineluder every nD) we & 
THE NEW T.R.F. eee MODEL I PLUS ee THE RECEIVER WITH THE the last nut and bolt, drilled and punched chaseia, amd 
SENSATIONAL PERFORMANCE ! ! comprehensive polutis-point ‘wiring. circuit again 
* & cor t new design 4-VALVE 2-Waveband ALL COMPONENTS SUPPLIED ARE GUARANTEED 
F. Rew neorporating the latest type MINI- FOR 12 MONTHS 
URE HIGH GAIN VALVES, aod the most modern 
. HIGH W IRON CORED COILLA, ensuring 
» nereased sensitivity and selectivity over the whole 
th Med Waveband, and pruviding cutstanding 
a the Long Waveband 4 valves 6BJ6 
A ¢ 6BH6 Anode Bend Det. 6AQ5 Output 
OX4 Re er. 3 peration on 200/250 volte A.C. Mains 
A © parts t this Receiver can be supplied at 
Po rriage and Insurance 
{ready built af £6.19.6 
£56 ‘ 
ad OOKLET and PRICED PARTS LI#T 
ve receivers available separately at ]/- 
e refunded if circuit diagram ts returned 
+ . 
RADIO TUNER UNIT 
A * r Unit designed for High Quality 
I mY i m, at Low Coat Incorporates 2 
Valve 6K? « 6J7 Volume, Tuning and Wavechange 
M aod Long Wave coverage. Dimensions 
H D. 4¢ie Pius 2/6 Packing, Carriage and Insurance. 
i te: 6.5 volte at 0.6 amps. 250-300 volts 
A pply is already available in the above The Output Transformer supplied te for ase with « loud 
uted A r All the parts to balld this Tuner 


speaker 


7 3 obima impedance, and we would enggest that 
the output of the completed ampiifier justifies the use of 
one of the latest W.B. H.P. Speakers which can be supplied 
as follows Sin., 60/6; Sin., 67/-; 10in., 79/6. A piu 
2/6 pke., carr., ina. 

Olreutt Diagram and Parts List available separately at }/- 


Plus 2/6 Packing Caring ~ £2.15.0 


with easy-to-follow Olreult diagram end Parts 


ull Diagram aod Parte List available separately at ]/-. 


CITY SALE & EXCHANGE LTD jie 


OFFER FROM STOCK 
NEW APPARATUS RECONDITIONED & SHOPSOILED 


Chapman FMBI Tuner magic C7@ ........ccccccreereeseeeeeecrereeees aioe Cossor all dry battery portable ; ; 10 gns. 
Chapman FM82 3-station pre-set tuner with built. -in power Wharfedale Bin. baffle aw °o 
pack, output 2 voles A.F, 414 6 0 re : 
Leak TLIO amplifier and point one pre-amp 27 gns. Chartes push pull bass/treble amplifier, case 10 gns. 
Collaro RC54 3-speed autochange gram unit, O. or P. heads... £13 8 R.D. Baby Amplifier, separate pre-amp as 0 0 
Collaro 3/554 3-speed unit, turnover head <8 6 tt Wharfedale microgroove equaliser aw eo 
Margolin disc player, with Monarch 3-speed auto unit ain 9 6 Chari ty 
Ditte, with R.C.80M ’ ais 18 0 artes straight/superhet all wave tuner 10 gns 
Wharfedale VWVi0 CS/B speaker 412 66 Stentorian $12 Bin. speaker iSohm €1 10 © 
Tannoy direct radiator 12in. unit 412200 Bel-sound FM tuner aio 6 (0 
Table cases cut out for any type 
motor, veneered in any colour to Mail Orders executed promptly, in. W/B Duplex speaker 4122 0 0 
order #00 also long playing records by Connoisseur 2-speed motor studio 
Table cases for amplifiers to match return—no post charges pu. ai 0 0 
e above = - fe Pes “40 0 p Exch i iali Decca 24peed motor, 2XMS pus & OO 
ram units, spee w 
er Decca | a : aos art Exchange !s our spec ality. B.S.R. 3-speed Regent gram unit awe 
Trixette de Luxe 3-speed auto por- Demonstrations daily of all high B.S.R. 2-speed motor aes 
table record reproducer 35 gue. fidelity equipment. Wharfedale super 12/CS/AL speaker 
Pam 3-speed auto portable record es new 6 0 
reproducer 39 gns. 
Console of above : 47 gns. Leak preamp, LP/78 bass/treble aes 
Grundig TKI2 tape recorder .........ccccccccecesccccesenenseneees eove 70 gns. Ditto, RC/PAW “@ @0 
Editor de Luxe portable 55 gns. Ditto Varislope| aee 
——— Berkeley "' 5-valve auto table R/G, contemporary EM6 steep slope filter 15 ohm oes 
ioe 33 gne. R.D. junior Mark Ul pre-am aes 
Pius- otram Dansette, red |cather cloth, 3-speed auto, tone : p ad 
esatrol 24 gns Philips disc-jockey a7 0 
Suvesn cabinet to house amplifier, tuner and rec. player, Connoisseur 78 motor 9 gns 
cross grained veneer ; — O4@ @ 0 Truchord push pull amp., case and speaker 18 gns 
Coser Cabinets Ged cceccnsccccccestevstesuseosesaces aarehae aii eo 8 Goodmans Audiom 60 speaker |2in oes 


93-94 FLEET STREET, LONDON, E.C.4 Phone: CENtral 9391/2 


Great Britain’s 
One Year's Guarantee 
if 165 i Bf 
“4 M46 ff 22 
4 16/5 |} 22 
iT4 46 22 1 
m4 4/6 | me 416 
v4 46 | hons 225 
[A707 18/11 | ROH 20 2 
4 146 bond 202 
inset 146 Kou 20 2 
INSOT 14/6 WA 234 
Aa LB/i) | Be 19 ¢ 
Ao 1/6 | EVSTA Be 
¥20T 133 | EF 16! 
A4 15/1 Ve 22 
Al 114 | Be 16! 
AY 165 AA) 22 
AT 15/1 uP 22 
4 22 1 wt 22 
BA 165 | EPO 22 
OTA G/- | O84 21 Kh 20/2 uP 16 
OLA 3- v4 56 416 BS 22% 
ia 5 6/6 Ona 202 | EK9O 20% 
ie B/- | 967 10 AK7GT 16/5 | BI 20 3 
ime Bie | 11778 7 eQ7OT 1H 1 |} 16 
ILNO 9). WA q voaT 165 j 22 
2a6 - 96 ‘ 133 , 25 2 
gal 3 i 4 coOT 13/3 | BIA 165 
6A7 i Ke 176|)!2aT7 22/1 niA2 165 
6AQT 19 Hi o 5 AU? 221 ria 165 
ORS | P 3 AX? 221 j 165 
Ours lj r 2 MATOT eM! 165 
IZA rm 176 202 hms 16/5 
12a¥S An? 7 eK 7 4 5 M4 oes 
a ARPS ‘ 6! of 
ws teria 9) |{aaqrat ELM IRB 
u4 - ; 15/1 13.3 
4s ae | CVSS OS war igh |} 13/3 
OG Vii 5 1ZH07T 13/3 . 13/3 
hs ~| Vi Pa LA0T 166 , 133 
Post 13.3 18 11 
AZ 13:3 22 
AZ 133 , 16! 
STOP PRESS Muss ‘3 7 |i if 
opt 2s f 
oT 12/10 ; \4he 10 ‘ 20 2 i 18 
ONT 106 ‘ i176 0° 303 13.3 
x4 10 "| BA 114 2 17/1 
7H4 10 dis 10 BA 9/5 “ 161 
“7 9- “ 10/6 “At 1768 ui 20 
v7 10 nin 151 2! 20 
opt 5/- 10 hia 114 vonHee 20 
ibe 11/7 | 4 0%4 O6 Ki 11/4 | UPS 16 
1u807 o- P a 15/1 ran 21 
1447/1287 . 5 eneat 16/1 “ 165 
15 ' 10/- wnt B11 | Uist B62 
p BI 22/1 Uva 13/3 
BBI 20/2 Post Od 
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DEMOBBED ) VALVES 
VALVES , 1 
MANUAL /6 246 HIGH ST. WARLESOEN ian 
Tatean tedtien tod. Goan 2 lin. MICROMETER |A.C.'D.C. MULTIMETER 
enee Commercial 7 s with « ' me : p KIT 
Appendix of B.V.A. Equivalents « 
7 ne « Price I _ * | Mw vw ate 
sorae Valves left at ' the ' 10 ‘ ac pA 
Rotget Rates wt - ’ t 
» as! sold at th i 
A 
10 
e196 


“ WEYRAD " TYPE P61 
1.F.s TRANSFORMER 


CONNECTING WIRE 


‘? 


The ome ye 


SERVICE SHEETS 


Uitre Mideet ‘ 
4 - — 29 
Cutters} x.» . 4. ‘ poate 
Deposit 
c ae B.7.H. GERMANIUM CRYSTAL 4 Monthly 10’- 
: DIODE a * nite od 
rn a , PAINT = 
quite} ROD ATENNAS SPRAYER 
; 12 4; aoavenee : : . . 
li - ii plated «ts Ri 2 6 . | 
o~, $19 Post 2 eal 
ure, 243 ~ 2 
REDUCED 
6 FROM 2) y 6 
Pre-heated oh ElectricPAINT STRIPPER 
: ew awite? Guides 
lesig 
EX-GOVT. LIGHTWEIGHT} """ oe aes 


HEADPHONES ~~ uaa” 


EYELETTING 
and light 
PUNCHING 
MACHINES 


Autophcenix No. 6 


A new and improved treadle 
operated machine for the 
automatic insertion and closing 
of eyelets in either flat 

formed work n netals 
plastics, fabrics, et The dees 
throat, high vertical gap and 


projecting base make tt 


machine 


adaptable for ey< 
letting radio chassis, cylindrica 
shells, 
etc 


spinnings, mouldings 


We manufacture @ very full range of hand and au 
and Piercing Machines, Wi 


HUN 


Phoenix Works, 114116, Euston Road, L 
Tel.:; EUSton 1477 (3 lines) Grams: Ur 


strated broch 


tomati« 


Eyeletting 


ure to 


ON LIMITED, 


N.Wwi 
London 


ondon, 


ntonexh 


———MIDLAND INSTRUMENT CO.—— 


amp. he 


40 
ELECTROLYTIC CONDENSERS f ‘ I Mica 


guaranter 
PROJECTION UNITS . t t . f A 
* } . ‘ 
r, tre gina 10 post 
SELSYN TRANSMITTERS (™ 


tor 60 
TELEPHONE SETS 


ed, no bat i J ” ‘ i264 
NELCO" ROTARY TRANSFORMERS . w latest 
t A.. 15 
20 
G.B.C, POWER UNITS t ratt ‘ at AA 
‘ ' a OW" 1 ‘ nd ¢ 


WIRE STRIPPERS, wtrips t 


r10 
ARROW SWITCHES ta ‘ or 
“ “ t ' . 6 
amond H 6 


VENNER 24-VOLT TIME DELAY SWITCHES . . ok w 
with : . 


art tal cas tled 4-wa . “ 76 
G.E.C, MINIATURE RELAYS, + ‘ oo : ma tanec 
“ xed, 8 


ELECTRO-MAGNETIC COUNTERS P.O . “ rt uy 
repeating “xia li . " 
ELECTRIC BELLS, . 


Many other bargains; send 34. with 6.A.B. tor current lists 


MIDLAND INSTRUMENT CO., MOORPOOL CIRCLE, BIRMINGHAM, 17 


Tel HAR 1308 


Wrretess WorLp 


TELCON / and TELEVISION 


Many years’ experience in cable making enables Telcon 
to meet every television and VHF requirement, from 
BBC transmission lines to down-leads for domestic 
television receivers. 


CAMERA LEADS 

One of many specially manufactured multicore 
cables for trailing camera leads, capable of with- 
standing continuous flexing. 


TRANSMITTER AERIAL FEEDERS 
Thimble-type air-spaced coaxial, as used as 
feeder cables at all the B.B.C, Television 
Transmitters, 


THE TELEGRAPH CONSTRUCTION & MAINTENANCE CO. LTD. 
Head Office: 22, OLD BROAD STREET, LONDON, E.C.2._ Telephone: LONdon W 
Enquiries to: TELCON WORKS, GREENWICH, S.E.10. Telephone: GREenwi: 


TELEVISION RECEIVER DOWNLEADS 
Type BA.24, PSM. 80-ohm balanced twin for 
“ fringe area ’’ reception 


“You can rely on us”™ = 


We specialise and stock ONLY Radio Components 


Suppliers to the Amateur Constructor, Laboratories, Manufacturers and Educational Authorities, 


AYO NSTRUMENTS D.c 
Ave f £5 5 -, Universal £10/10-, 
Mode! 40 £19 10-, Model 7 £1910 -, 
Model 8 €23/10'-, Taylor !20A 
lA BBA Amplior Testmeter 
45 196 Tape Decks Wearite 
Motek, Truvox, and Lane. Stock 
tch Boy products 

200ft. 35+, 600fr. 21/- Empty 

a ze: Bib tape 


MAINS TRANSFORMERS Over 


10 different types in stock: Ellison, 
Elstone, Partridge, W.B., Haddon 

harging ansformers for 2 v., 
6 ¥ 2v. at 2a., 196, a 4a 


dv. at 2a., i. 
LOSE TOLERANCE PARTS. 2 


high scab. resistors, 100 to 2 meg., 


Just a few of our current stock lines :— 


16 each. Silver micas 1%, 1.5 to BULGIN Cil4 4, Ci09 2/3,| DENCO All parts stocked 
100 pf., I/-, 100-280 pf. 1/2, 300 co C120 13, DI70 2/6, DI6O(MBC) | Coils, F.M. Tuner, etc., and Wey 
500 pf. 1/4, 1,000 to 5,000 pf. 4, 0670/| 126, 16 2+, 12 2-,| mouth, Osmor, Wearite R.E.P 
2/6. Green vitreous wirewound |/!3 3/3, K370 1/6, KI07 104d.,) BOOKS (post paid). Electronic 
resistors 5 10 w. max, 25 ohms K108 1/3, K362 1/6, F55 3/9, P92 Gadgets 3,9, Mullard Valve Manual 
to 20 k., 2/- each 1/3, P38 3-, P73 46, P74 4/3,\ 56 Osram 5/6, Brimar 5/6, Wire 


P437 6/6, PIG bi-, PIG2 6/6, \ jess World 3/9, Comprehensive 
CAPACITORS. Over 200 types of | PIi2 23, P448 2/3, P463 6)-, P340) Vaive Guide 5/3, Valve Equivalents 


TCC and 180 types of Hunts in| 4)-, P3 36, Q257/1 59, 5270 4/9, (ines, ex Gov.) $/3, Band | and iil 
stock $257 4/3, S267 4/9, S359 5/3,| pcriais 49, TV Faules (with 
$259 3/6, $265 4/-, S300/PD 6)-, Commercial Circuits) $/3. 


COLVERN 3 w. wirewound Ti7, Ti9, 444., T2!, 122, 74. 
pots 100 ohms to 100 k. 6/4. T25 9d., T27 §Oid., TP, TP3,| Proprietary No. 12 Catalogue 1)-, 
Preset type to 30 k. 3/2, | watt a9 vines og. P420/421 2/6. Supplementary with surplus stock 
midget, 10 ohms to 150 ohms 6d 
Stl. Replacement EMI strips 

?) CHASSIS PUNCHES C.w c.0.0. te 1), Ed 
25 k.. 250. 39. OD MAX HA PUNCHE fin o over (1) u 


jin., 124, jin. 13/4, tin, Ibin.,| cational Authorities, Hospital Man 
SPEAKERS Wharfedale, W.B.,\ ihin., t6i-, thin Ifin., 179, | agement, Government and GP.O 
Goodmans, Rola, Celestion, Elac | idin., 199, lin. square 24/3. Aijll| Depts., and Companies Monthly 
including oval types prices include keys Account Add Postage 


RADIO SERVICING COMPANY 


82, SOUTH EALING ROAD, LONDON, W.5. Telephone : EAL. 5737 


dex th Ealing Tube Station (TURN LEFT) 
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Boulton Paul Electronies 


This Stabilised Power Unit, covering the lower voltage range, 
While it has been 
specifically designed to replace the troublesome H.T. battery, 
it has the added advantage of a built-in BIAS and L.T. SUPPLY. 
These facilities, coupled with its superior performance, make this 
unit an essential item in the laboratory or on the test bench. 


is ext-mely portable, weighing only 164 Ib. 


Write today (mentioning this journal) for leaflets describing our range of Stabilised Power Units. 


we oa 1. . . 
eg BOULTON PAUL 


Boulton Paul Aircraft Lid., Wolverhampton, England. 


Tel. Fordhouses 3191 Ext. 


99. 


stabilised 
power 
unit 


All 


provided for the very modest 


price of: £3B-0-0 


these attractive facilities ar« 


ELECTRONICS 


Telegraphic address “ Aircraft Wolverhampton.” 


METERS 


% LARGE AND VARIED 
STOCKS AVAILABLE 
FOR IMMEDIATE 
DELIVERY 


, te 
gta thte oy 


EXAMPLES FROM OUR RANGE OF 2)’ 
FLUSH PATTERN MOVING COIL INSTRU. 
MENTS (as illustrated) 

AMPERES D.C. 0-!, 2, 3, 5, 10, 15, 20, 

25, 30, 50 
MILLIAMPS. 0-1, |-0-1, 0-5, 
20, 25, 30, 50, 100, 250, 500. 
MICROAMPS. 0-50, 100, 200, 250, 400, 
500, 750, 50-0-50, 100-0-100, 250-0-250, 
500-0-500 
MILLIVOLTS. 0-10, 25, 50, 75, 100, 500, 
VOLTS D.C. 0-/, 5, 10, 15, 25, 50, 100, 
250, 500, 750, 1,000 
VOLTS A.C. 0-5, 10, 15, 25, 50, 100, 250, 
500, 750, 1,000 
We can supply meters with NON-STANDARD 
CURRENT and VOLTAGE RANGES to any specifica- 
tion. DELIVERY 7-14 days 
MOVING IRON, THERMO & ELECTROSTATIC 
INSTRUMENTS ALSO AVAILABLE. 


ANDERS ELECTRONICS LTD. 


91, HAMPSTEAD ROAD, LONDON, N.W.I. 
Telephone: EUSton 1639 
Supplied to Government Departments, 8.B.C., 
Leading Manufacturers & Research Laboratories 


10, 15, 


i172 


- 
[| \/REPLACEMENTS 


134/136 LEWISHAM WAY - NEW CROSS - S.E.14 ° TiDeway 3696-2330 


Direct TV Replacement & Rewind Handbook 


the most a gy guide of T/V Components 
to be published in this country. Price 1/-. 


Components 
EVERY SERVICE DEPARTMENT 
Should Stock 


STANDARD FRAME OSCILLATOR TRANSFORMER TYPE 01204 
This transformer will function correctly in 
hundreds of different models including wide angle 
sets. 


STANDARD FRAME OUTPUT TRANSFORMER UNIFRAME 

NO. |! 
This replacement gives good results in many sets 
including Baird, Decca 101, Argosy TV 1412, 
Regentone, Etronic and Sobel, price 20/6, plus 2/- 
packing and postage. 

UNISCAN |! 


A line output transformer complete with a universal 
fixing plate. It is suitable for the early type of 
sets using a two winding type transformer, price 
37/6, plus 2/6 packing and postage. 


NURAY MK. I 


A booster isolator unit that “ just plugs in,” does 
not require any soldering or drilling. For use with 
2-volt cathode ray tubes, with low emission or 
cathode heater short. Price 27/6, plus 2/- packing 
and postage 


SILICONE GREASE MS4 


The best anti-corona grease available, no service 
kit is complete without it. Price 10/6 
C.W.0 


Terms : or C.O.D 


May, 1955 
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UNIVERSAL ELECTRONICS 


equipment, 


BC1277-A. 


10cm SIGNAL GENERATOR. 


Electrical Description 
Signal Generator BC- 
1277-A_ consists of a 
resonant-cavity type, 
ultra - high - frequency 
oscillator, a pulser cir- 
cuit, a frequency meter, 
a er measuring cir- 
cult, a calibrated atten- 
uator, and 0a at 
circuit. A CW 
pulsed signal of 6 milli- 
watts is provided over the range of 2720 to 3333 mc. 
rhe signal generator impedance is 72 ohms. 
Electrical Characteristics 

Frequency Range: 2700 to 3400 mc. 

Measuring Range: Ukre- high-frequency power: 

Maximum 5 watt RMS (+37 dbm) or 6 kw peak (+68 dbm) 
input to attenuator), Teicher 16 db above 6 milliwatts (+33 
dbm) (input to attenuator). Six milliwatts of CW power required 
into crystal rectifier for reference defiection on meter. Six milli- 
watts peak power into crystal rectifier required for 0.1 volt peak 
video output. 

Average Accuracy 

Peak power—within + 1.5 db. CW power—within + 1.0 db. 
Frequency—within + 1 me at beacon frequency; with + 2 mc. 
at other than beacon frequency. 

Power Requirements 

105-125 volts, 50-1200 cycles, approximate current drain 2.3 
ampe res 


Large range of VHF receivers and Microwave test equpment. 


Kindly write for details or requirements. 
EACH MONTH we will be awitry | and fully describing British 
and U.S.A. LABORATORY INSTRUMENTS which we have 
im stock, Cut out and file the data for future reference. 


whether new or used, 


guaranteed to be in perfect condition. 


RECEIVERS 


Eddystone 640. 1.2-30 Mc/s, £22 10/-, 740 550 kc/s-30 Mc/s, £32. 
750, £45. 680, £65. RCA ARS8LF-D from £55, AR77E 550 kc/s- 
32 Me/s, £32. Hallicrafters SX28, £45. Marconi CR100, £32. 
National HRO, £30, Senior and Junior models, complete 


MANUALS 


For receivers. RCA ARS8LF-D, AR77E. Marconi CR100, R107, 
HROs, $X28, $X24, S20R, B2 TX/RX. Set of three dials for RCA 
ARS8D, £1/10/- per set 


BRITISH TEST EQUIPMENT 


AVO Model 7 as NEW, £15. Model 40, £12. A.C./D.C. minor, 
£6/15/-. AVO electronic test meter, £30. Roller panel valve testers, 
£12. Wide range signal generator, £22. AVO valve characteristic 
meter, £50, AVO signal generator, £9. Taylor 65C signal generator, 
£13. 990A test meter, £10, 260A TV Wobbulator, as NEW, £30. 
Evershed Wee meggers 500 v., £14. Bridge type and others in stock 
Cossor Double Beam oscilloscope, type 339 from £35. Mullard Valve 
Tester, complete with cards, £65. 


22 LISLE STREET, LEICESTER 


Shop hours, 9.30 a.m. to 6 p.m. Thursday 9.30 a.m. to | p.m 


[ 
SERVICE 


BENDIX BC221 Fre peney 
from stock (individually ca 


STILL 


AND REALIGNMENT | 
of all British and U.S.A. 

COMMUNICATIONS 
to makers’ specifications AT LOW COST. 


Meters 125 kc/s.-20 Mc/s. available 
ibrated) 


AVAILABLE-—MARCONI 
390G AS PER MARCH ISSUE £25, 


SQ., LONDON, W.C.2. 


OPEN ALL DAY SATURDAY MEAdwoy 


types 
RECEIVERS 


SIGNAL GENERATOR 


Write, Call or Telephone 
GERrard 4447 and 8410 (Day) 
3145 (Night) 


SUPERIOR RADIO SUPPLIES 


ELGar 


(WWM), 37 HILLSIDE, STONEBRIDGE, 


LONDON, N.W.10. 


IMPROVED PERFORMANCE 


Reduced Price! 
The New 


SUPERIOR THREE 


T.R.F. BUILDING COST £6-17-6, Pius P.P. 


* SIMPLE TO CONSTRUCT 
* ALL NEW COMPONENTS 
* WALNUT VENEERED CABINET 
* CABINET SIZE: 


10°w. x 10)"h. x 5°. 


Our new Three-vaive T.R.F 
Receiver, suitable for A.C. 
mains 200/250 volts. M. and 
L. waves. improved selectivity 
due to use of high quality 
coils. Latest type contact 
cooled H.T. rectifier, A 7in.x 
4in, elliptical speaker ensures 
ample volume and quality 
Valve line-up: 65G7, 65G7, 
6V6, chassis drilled ready for 
mounting components, which 
can all be purchased separately. 
Send 1/6 for “Superior Three” 
price list and construction 


A REALLY 
OUTSTANDING 
PORTABLE! 


The 
SUPEREX 


55 ATTACHE 


BUILDING COST ¢7-15-0 
Pius P.P. 


*% 4 valve superhet LL.M. wave 
* 7in 
*% Latest 
*% Very attractive cabinet 

* AB.C. Construction booklet 


x 4in. elliptical speaker 


miniature valves 


TERMS : Cash with order 
or C.O.D. Extra charge 
for C.0.D. U.K. and N. 
ireland only. 


PERSONAL SHOPPERS WELCOME 


Tel : 3644 


This is a first-class receiver whict 
we guarantee will give the very bes 
of reception in all parts of the country 
No trouble has been spared to ensure 
simplicity of construction, combined 
with equality in sppearance and 
performance t& any commerce 
models. All parts available separately 


“ Superex 55 °° con- 


Send 1/6 for 
struction booklet 


hop open 9 a.m. to 6 p.m 
to Saturday 


Monday 
| pam, Thursday 


Wimetess Wort 


PENCIL RECTIFIERS 
O, 7/6; Kala @; * 


‘ALPHA |. COMPARE THIS PRICE cs 


THE “EKE”’ 
QUALITY 3 WATT 


ALPHA INVITE YOU TO AMPLIFIER | 
BUILD THIS m jess f 
4 VALVE 2 WAVE-BAND, | (2 mat it 


OR COIL PACKS 
M., 40/- ew 


SUPERHET PORTABLE | 1m: sirens spre meee | WeSC 


spunineanien SPRAGUE CONDENSERS 
& vaives (is 6X5GT, 6V6GT 


FOR ONLY ad 


@ Output econda LOUDSPEAKER CABINETS 


— 


Giin, type 
15/6 e 

fin. type 
196 


- 3. SS F< | 


ehrvuder 
TINNED COPPER WIRE + * . + * 2 By 
Reels 
Full details, circuit diagram, point to point +4 


wiring instructions, and complete list of -4- 


components Available 2/6 each. Case $3 


_ 


LOUDSPEAKER UNITS 


rerororon 
— Omran ' 


i) 
errr rreP 


can be supplied separately. Available in ENAMELLED COPPER WIRE 
4 on. Reels 


the following attractive colours 


@ Lizard Grey @ Blue 
@ Maroon @ Brown 


All components can be supplied separately. 


MAINS TRANSFORMERS 
%-WAY MOUNTING TYPE 


wrrrrene — 
— OVE 
> 


CHASSIS 


Aluminiur t i 


IRON ELEMENTS 
TRANSFORMERS FOR tandard & . t 0 : 
BATTERY CHARGERS nA ; 7 ars da " in. x Ohh : CONTROL KNOBS in MODERN STYLING 
230 v. Input Tapped | : . ‘ 5 . beg 2 
ig v. lw SG 
2909 luput Favs if thd PLIERS, 
19 v. 3 amy 18)- eo 


Both with ta Primary tos > + & & ¢ 
24 ¥v. Pilot light 

MIDGET RADIO CABINETS 

HEATER TRANSFORMERS f PERSPEX _ IMPLOSION GUARDS é OE t 


“ 
Input = @ voit ait each 
Taput . 
luput ’ at 
laput - 
Joput ( 
Input 6 t ait 
Input 6 ‘ 
Input 6 
laput 12 volt .75 


cEnTERO =. RECTIFIERS 
Co 42 


kM! — ~* 
Bie oo hus 16 . tow ! TERMS: Cash with order or C.0.D. Post- Rx SURPLUS CONTRE AED 
: ‘ r e : J ILS 
METAL RECTIFIERS ° — ay - age and Packing charges extra, as follows: , renee ie 6 ‘ 
Wy a sm 1/6 & ; rders value |0/- add 9d.; 20/- add 1/-; 
4 la Sic an 40/- add 1/6; £5 add 2/- unless otherwise 
re 4, 6: ‘ 7 stated. Minimum C.O.D. fee and post- 


om. 900 ¥. CO mA. 7/6 Po KET TEST METER age 2}. 


some Sts (2.000 chem, | 01 “So. tne | MAIL ORDER ONLY 


complete with lead Price 17 6 owt 


and 


of 


- lin ’ él ‘ “ ar ' . on 


7 64. 
y 


17a, 


NYLON DRIVE CORD I ¥ AML. Gre 
ard ree . ' , 0 TELEVISION 


wouden reel, 2/9 ca * Ber Oo-O 


a 


FOAPVOSCM~ITe 


CRYSTAL DIODES . ve TAPE RBOORDER: “ Record-Ple 
une wire er ' 2/1 


ORDERING 
PLEASE QUOTE 


5/6 VINCES CHAMBERS, VICTORIA SQUARE, LEEDS 1. Sere 


—_—_- ————--..-_! 


RADIO 


léin. 
to suit 


TELEVISION 
\* SPECIAL PURCHASE OF 16" C.R. TUBES 


Famous make offered at nearly Half- 
Price Metal cone, .3 amp. heater, e¢.h.t PURCHASE 
required 10-14 Ky 


LASKY’S PRICE 
Carr. & Ins. 


WIRELESS WORLD 


HI-FI 


ELECTRONICS - RECORDERS 


£1 terms certain 
22/6 ex 9. 19. 6 items. Please give 


FILTER MASK ESCUTCHEON 


above C.R 15'-, Post eatra requ 


“LANE” MK. VI TAPE 


TABLE k. Two speed, 
4 3 Three high 
Price £18/10;-. 


"Ee DECKS & AMPLI- 
: luding ruvox 
MA i - ot 
RECORDING TAPE 
! ype stocked 
, Ferrovoice 
Puretone 


> ind t 
r MI 

| 
G \ of et 


rR sty ORMERS 


MAINS 
il f et Drop 
inting, half 
» 110 m/A 
6.3 t army } 4+ amps 
LASKY’S PRICE, cach 29/6. 
LARGE STOCKS OF AUTO- 


CHANGERS 
: < cluding Garrard 
RC.B0M, Collar RC.531, 521, 


l, a 1¢ very latest RC.5 
B.S.R. Monarch, Plessey Al 
speed A.C Mains Prices 

m £9/19/6 to £17/9/6. H.P 
I ms availa 


CABINETS & CASES for 
Auto-Changers 


All types in 
K at mpetitive prices. 
SINGLI SPEED AUTO- 
CHANGERS, 78 rp.m in 
tock, from £6/19/6. 
COLLARO 


3-SPEED Al TO-CHANGE RS 
x lual | Ose rystal P.U 

ted quant only. LASKY’S 
PRICE £9/19/6. Carriage 2/6 


COLLARO 3-SPEED 
RECORD PLAYERS 


Comr h P.t and ortho 

| swit -d he ad Pp U 

rmer included, Limi 
£6/19/6. 

Studi turn 

er ( il Pick Up (Oo1 P), 

£8/18/4. I t, either type, 3/6 


LAX DSPE AKERS 


ohms 37/6 
aium 
i 1 coil, 3 
5 26/6 
P.M. Speaker sim. 12/6; 
\ 17/6; Sin 19/6; 
19 '- 
( ns Audium 60," 1 
Listed £8/12/6. 


L ASKY" ‘S PRICE 


£6/19/6 


HI-FI SPE AKERS 


I rang leading makes 
\ ! St ntorian, Good 
G.E. B akers et 
Fil AMENT 
rRANSFPORMERS 
¢ : s/il 
¢ 6/11 
é 9/6 

6/11 
CHARGER 
TRANSFORMERS 
P amy 9/9 
11/9. 4 amp 17/6 


a ee 


MORE MONEY- 


CONVERT YOUR “VIEW MASTER” 
14, 16 or 18 inch SCREEN 


Wide Angle Conversion Kit using only W B components as specified. 


The Kit consisting of line trans., frame tra scanning coils, width and 

linearity controls, focus magnet, ion trap, tube base, 1 - 4/100, 1-K3/40. 

metal rectifiers, 1-6CD6, 1-6U4GT, 3 resistors, 9 condensers, 
COMPLETE PARCEL including valves and ds ook ok 87, 19. 6 


20st and packing 116 < oatre 


Booklet, 3/6, post free. l6in. C.R. Tube available at £12.19.6. See next page 


\ A Ae Ae Ay A de Ay de An dy de be Dy Dp De De Ae De De De De i ee | 


TWO OUTSTANDING OFFERS! 
6-VALVE RADIOGRAM CHASSIS 


Famous Manufacturer's Surplus—Brand New and Complete 
13-50 m. short, 200-550 m° 
medium, 1,000-2,000 m. long. Brand new Mullard 
valves: ECH42, EF41, L63, EB41, 6V6 g.t., EZ40, 
and finest quality components. Gram. switch, 645 Kc/s 
I.F., tone control, 3-colour dial. Overall size: 13} 
5, —_ 12}. Aperture required for dial and controls» 
11 x 3}in. Complete with valves, output trans., 


LASKY’S PRICE £10.19.6 


DRILLED CHASSIS & DIAL ASSEMBLY 


6 valve 3-wave Superhet, 


knobs, etc" 


Carr, & Pkg. 7/6 extra. 


Size 13} x7 2hin., drilled for five latest type minia- 
ture valves, mains trans., I.F. etc., Dial, 13 « 4in., for 
horizontal or vertical mounting. Spin wheel tuning, 
All pulleys and spindle supplied. 

LASKY’S PRICE 19 6 Post 3/-. 


wash & & & & & 4 be be te te te te te te te te te te te te te 
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THIS TRF 3-VALVE RECEIVER CAN BE 


BUILT FOR £5.10.0 (Cor. & Phy. 26 extro 
Latest type circuit for 200/250 
A Main medium and long 
wave Uses 6K7G 6J7, 6V6, 
ind Metal Rectifiers. Handsome 
Plastic Cabinet, 12 x 6} * Shin 
deep, Walnut or Ivory finish 
If preferred a Wood Cabinet 
is available (sce illus. below 
FULL DATA, wiring and 
circuit diagrams and price list 


of components, 1/- post free 
CABINET only,plastic or wood, 
17/6. Carr. & Pkg. 2/6 extra 


THIS 4-VALVE, 3-WAVE SUPERHET CAN 
BE BUILT FOR £7.19.6 (Corr. & Pkg. 2/6 extra) 


Very efficient Superhet Circuit 
for 200/250 A.< Mains, long 
medium and short wavebands 
Uses 6K8 freq. changer, 6K7 
LF. amp., 6Q7 det, AVA 
AF-amp., and 6V6 output valves 
Wood cabinet, Walnut veneer 
size 12% 6) 5hin deep, of 
Plastic Cabinet as illus. above 
FULL DATA, wiring and circuit 
diagrams and price list of com 
ponents, 1/- post free 
CABINET only, plastic or wood, 


17/6. Carr. & ke. 2/6 extra 


SAVING LAS ARGAINS ON 


LASKY’S T.V. 
CONSTRUCTORS’ PARCELS 
No.1 WIDE ANGLE PARCEL 


Containing ferroxcube line E.H.1 
transformer, ferroxcube scar 
ning coils, frame output tra: 
former, p.m. focus unit, fram 
blocking os transformer, 14 
16- or 17-inch mask and glia 
width and linearity contri 
Also the following valves: 6U4 
6CD6, 6AL5, 2--6AM5 (N7? 
$—12AU7. Full circuit 
LASKY'S PRICE 
COMPLETE £8/15/11 
Carriage 3/6 extra 


No.2 WIDE ANGLE PARCEL 
As No. 1 parce) but less valy 
LASKY'S PRICE 94/11. 


Carriage 2/6 extra 


No. 3 PARCEL. 
All brand new components by 
well known manufacturers. Com 
prises E.H.T. flyback line trans 
former, 7-10 Ky. with ferroxcul 
core and rectifier heater winding 


scanning coils; frame output 
transformer; Elac focus unit wit! 
vernier adjuster, EYS1 BHT 


rectifier, 12in, mask and glass 
LASKY’S PRICE 
COMPLETE 79/6 
Carriage 3/6 extra 


AMPLIFIERS 
One of the best stocks in London 
Leak, Rodgers, Unitelex, Trix 
et 


The B.A.R. Mullard 
510. AMPLIFIER, 
£18/18/-. Post Free 
Terms available 


design 
complete 
iP 


UNITELEX 5 watt GENERAL 
PURPOSE AMPLIFIER, typ 


MG4, £8/18/6 With Cover 
£9/19/6. Post Free 
TRANSCRIPTION 


TURNTABLES 


Connoimeeur 3-speed, latest model 


£25 15/5. Collaro 2,000, £13/9/6, 
Collare 2010, complete with 
trans. pick up P £18/4/9, 
Cjarrard Wl, £25 +6. Carriage 


extra 


EVERY tity OF PICK UP 
We stock Pick Ups, P.t Heads 
and Stylus by Garrard, Acos 
Decea, Chancery, Collaro, B.S.R 


et 


NEXT PAGE 


Wimreiess Worip 
SAVE POUNDS! ORDER BY POST IF YOU CANNOT CALL 
BUILD THE “TELE-KING” | alts t Socpe proms 


Finest quality, fully guaranteed 


5 Channel 16 or 17 inch MBA/3. 350-0-350 v. 80 mA 
6.3 4a., 5 2a. Both fila- 
SUPERH ET RECEIVER ? i t ad "a 4 vets ,< 


ideal replacement trans. 18/-. 

constructor set can now be built for MBA/6. 325-0-325 v. 100 mA 

£29/} : ~ 6.3v.34,5 4.2. With mains 
/10/-, Tube and cabinet extra tapping board Price 22/6 


BARGAIN OFFER OF EVERY COMPONENT , d MBA/7. 250-0-250 v. 80 mA 


EX-GOVT CAN BE SUPPLIED g 63¥.3a,5 v.24. Both fila- 
: SEPARATELY. ®. ments tapped at 4 volts 18/-. 


A Cc CUMULATORS Pull constructional dats, wirine : x MBA/8. SPECIAL OFFER. 


Drop through type. 235-0-235 v 
2 volt, 10 ah Size: ijin. square x Shin diagrams and circuits ‘ 60 mA. 6.3 v.34 12/6. 


Made by Canadian Exid T 
high ude by aclias c PRICE 6 x vost MBA/9. 400-0-400 v. 60 mA 
Lasky’s price 4/§ ™*, EE 6.3v.1a,4¥.2.5 a. Price 12/6. 
WRITE NOW FOR OUR NEW AT/3. Aut a? 
3 for 13/-, post fre TELE-KING” PRICE LIS1 heme eaeatcemnee, 0-10. 
12 for 40/~, post fre WE CAN SAVE YOU MONEY Price 17/6 


HOUSE YOUR mL MAGNIFICENTLY IN ONE OF THESE SUPERB CABINETS! 


THE DE THE ROTHESAY 
Complete with mask bag astor shelf, The 
bearers, C.R.T. neck end protector, back, ot 
speaker fret and baffle board. Finished in 
beautiful figured medium, light or dark ; - . : . 
walnut veneer, with high polish. Suitable woods, eneered = : polished light, 
for most home constructor TV receivers f a So ae Fitted wih a7 P 
including the ‘* Viewmaster “ Practik al — cee ee f : i The in 
Television,” ** Tele-King,” ‘‘ Magnaview,’ oo on toe weokt te be 
** Wireless World,” et Can be supplied } rder. Full length 
with cut-out for l4in., l6in. and I7in ors if required can be supplied with the 


abinet Venecre oth sides, polished to 
( tubes af no extra cost ‘ , 
~ ee o ~ match the cabinet, and mounted with full 


length piano hinges 
i NOTE THESI GENEROUS SIZES 
Inside Dimensions: Depth 16}in width Hy Outside dim. 34}in. high, 21fin. wide 
17iin., height 28in. Overall height 32in Wai adie y rep wide dim _18tin wide 
and width 15}in win Hh top 22}in. x 21fin 
WHY NOT CONVERT YOUR TABLE = 
RECEIVER TO A CONSOLE MODEL? LASKY’S PRICE 
Adaptor frames for fitting - or 10in Carriage | 
C.R. tubes available if require H.P. Terms. Dep, £2/17/- H.P. Terms epos £3/10/- plus 

LASKY’S PRICE plus carriage. Balance plus carriage charge Balance plus charges 

Carriage 12/6 extra £8 10 = charges spread over 12 mths spread over 12 month 
PTT yy iii titty 


MANUFACTURERS’ SURPLUS TV COMPONENT BARGAINS |. “wenerRon™ = | * Mrini Kin” 
WIDE ANGLE 4 mm. STANDARD 35 mm. ; . 3 ‘ All components, chassis and 
Line B.H.T. trans., ferrox Line Output Transformers No Ferrite Rod Aecria wound on valves in stock. Available separ 
cube core 9-16 kV 25/- E.H.T, 12/6 Line Output Trans- : . permea Ferroxcube ately. THE BOOK, 2/6, post free. 
Scanning Coils, low imp formers 6-9 kV. B.H.T. and 6.3 \ od, 5/16in,. diam — - ; 
line and frame 4 winding Ferrox cube 19/6 n., medium wa e s . aft Fg Be 


Frame Output Transformer Scanning coils Low imp Sin., med. and 
Scanning Coils low imp line and frame 12/6 Full range of all types stock. All components in stock. Chass 
line and frame Scanning Coils. Low imp — ~ Ra nape eats, ve. 
Frame blocking, osc. trans line and frame, by Igrank 6 on ‘ . ek Available separately : 
former : Line blocking ceclliater ION TRAPS. . ps 3)» BOOK, 3/6, post free 
Line Blocking os trans transformer 
former, casiam cored Frame blocking oscillator ELECTROLYTIC CONDENSERS R.T. MASKS 
Focus Magnets Perroxdure transformer : ALL BRAND NEW PI AS I iC Brand New 
P.M, Focus Magnets. Iron Frame output transformer -# l4in., 6/6 16 in. and 17in. 9/6 
Cored Focus Magnets 8 mid, 450 RUBBER, 12in., including fitted 
Duomag Focalisers 2 Without Vernier 16 mfd. 350 armour plate glass. 
300 mA. Smoothing chokes With Vernier 16 mfd Black 816 Cream 11/6 
Hiectromagnetic focus coil Focus Coils. Electromagnetic = a Post Extra 
with combined scan coils 2 100 mA. Smoothing chokes +4 —_ PERSPEX 
el reas 64 mfd IMPLOSION GUARDS 


12- VOLT 4- WATT AMPLIFIERS 130 mid Incorporating escutcheon & filter 


12in 7/6 l6in. .. 126 
12 in. de Luxe ....10/6 
Famous makes, brand new and unused 
KT.61 output Complete with power C.R.T. Neck Protectors 2/6, 
unit, synchronous vibrator (Wearite type 
QPA/12), and all valves Fitted rubber SPECIAL TV 
covered heavy duty battery lead. In strong CONDENSERS 
metal cabinet, grey crackle finish, size 100 mfd Sete 64 mfd. 450 v.w. 
10 * 64 & Bin Output impedance 3? ohms 42 nid 450 : ‘ + 100 mfd. 450 v.w 8 
Ready for use with the addition of a suitable r om we vw 32 + 100 mfd., 450 v.w 
loudspeaker Many other single and multiple 100 + 200 mfd. 350 vw 
Lasky’s price £6.19.6 “*""*" pase DENCO F.M, FEEDER UNIT 
MICROPHONE 20/- extra 4 All components and valves in stock 
HIGH VOLTAGE E.HLT. Uses ee a EB91, and 
CONDI RS two 6AB6 HE COMPLETE 
SUPERHET COM. PACKS SPEAKER CABINETS 1 + .1 mfd. 3,5 PARCEL £6/7/6. Post extra. Ali 
ith Circuit 1 mfd. 7 Kv components available sepdrately 
No, 1. L.M.S.G. size 4) x5x2}in Attractive design finished in figured 001 mfd 5K 
With jin. spindle : walnut veneer, Size 12) x 8 x 4}in 001 mfd . VALVES & C.R. TUBES. Over 
No. 2. M.S.S. size 4x 4 Will take 6 in. Neety 0005 mfd. It 25,000 in stock. Mullard, Brimar, 
With jin. spindle. 16/-. L. ere’, 317 "1, Fig & 0005 mfd Osram, G.E.C., Ferranti, et 


2 


Both for use with 465 kc/s PRICE ; 04 mfd METROSILS. 10 Ky. S/-, 


MORE MONEY-SAVING LASKY BARGAINS ON NEXT PAGE 


This famous and well tried home 


last word in outstanding contemporary 
design Absolutely ig construction 
throughout wit tl ine laminated 


An allowance of 4/6 will be made if the 
mask is not required 


Thickness ¢in 


AwADDRHK—WaABaAS 


a 


Se eee 
'o 


Wiretess WorLp 


EVERYTHING FOR HOME CONSTRUCTOR & SERVICEMAN | 
COMPLETE 5-VALVE RADIO CHASSIS B LAS 


Completely wired and ready for use 
with the addition of a speaker and 
a transformer. Two controls: 

Volume and Sranen switch. Valves % 4 watts output 
used 10C1 OF9 or UF41, ¥& 3 Station Pre Set 
1OL-DIt or UBC Al, 10P14, U404 y Frame aerial 
LASKY’S PRICE, 69 6 Post * Fully aligned. 
less valves, % Chassis size only 1l0in oa P _ 
Complete with valves, £5/19 bs x 5} in. Max. height 5}in ARMOUR PLATE GLASS 
l6in. (17) * 15¢ x jin.) .... 7/1 
15in: (16§ x 13 x din.) 
12in, (13 x 10) * gin.) 
9in. (9 x 8 x din.) 
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LASKY’S LATEST SUPER SCOOP! 
THE “SOUND MASTER” TAPE DECK KIT 


LIMITED QUANTITY ONLY 


LASKY’S Plus 5) 
ORIGINAL LIST PRICE £13.13.0 PRICE £6.15.0 pap 


TRIPLEX DARK SCREEN 
FILTERS 

14 =x 12) x yin 7/6 

154 x 13 x in 96 

Postage and packing 5/- per piece 

extra. (This charge is necessary 

owing to extra packing required 


real high-fidelity Tape Recorder for the home constructor 
m — machined parts and standard radio components. 
and assembled without previous experience. 


BRIMISTORS. 
CZ.1 1/6 each. CZ.3 6d. each 


usky’s now offer the Complete Kit of Brenell components to make this 
ips juality Deck, including full data, circuit diagrams and stage-by- 
tage details, for only £6/15/-, plus 5/- post. 


OUTPUT TRANSFORMERS 
Midget Pentode 

Miniature Personal, 

Standard Pentode 

Push-pull, 6V6 

Multi Ratio, P.P 

Heavy Duty P.P 


Remember, a Deck of this quality deserves the finest motors and heads: — 
“Wearite” Heads Red 
he Set of ( 
oon . thsse ollase Seal, £4/4/- pair. Gold Seal, 
Motors, £5/15/-. £7/7/- pair 


MINIATURE 3-GANG 
TUNING CONDENSERS 
jin. spindle, size 3 1] x Ljin 
less trimmers, 10/6, 
Post 1/- extra, 


t of building the ‘* Sound Master ” ae compe with 
heads, switches and sundries is £17/1 


require the Amplifier and Speaker we can supply all 
sd components, chassis, etc., at competitive prices 
illustrated, also available 


tk etn RG 
When completed this Tape Recorder is comparable with H.T. UNITS 
models costing £100 or more. 
Data Book, 30 pages, containing full wiring diagrams and 
stage-by-stage construction details, 6/6 post free Credited in 
full if Deck Kit purchased.) 
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CRYSTAL DIODES CO-AXIAL CABLE CHOKES 
type, wire ends. Each 1/6 75-80 ohms impedance 40 m/a ; . > f 
grades, 12 assorted for Single Core, per yard 8d. . 4 120 m/s y 4 + ey 
st free Twin Core i Oma 3/11 200 mia K 3/160, 12.8 kV 
Twin Balanced Feeder 6d. 80 m/a 4/11 250 mia K3 200° ie kV 
AERIAL ROD SECTIONS “ ; , 
Steel. 1eavily opper plated DULCI RADIO ALUMINIUM CHASSIS 18 S.W.G., un 
diameter. Any CHASSIS ro with 4 sides, reinforced corners. Depth “ SENTERCEI 


be fitted together ‘ METAL RECTIFIERS 
Post free Full range x 4in., 2 Rin., 7/- 16 * 10in., 8/3 | RMI, 125 v., 60 m/A 


rRANSFORMER stocked. 6 types —~ sag 9in., 7/6 12 x 3m., 4/9 | RM2, 125 v., 100 m/A 
ened | follow to choose from ; ; own Soy be - 6in., 6/6 | RM3, 125 v., 125 m/A, 
Ippec - . ows per chassis extra RMA, 250 v., 250 m/A 
», 10, 12, 15, 18, 20, 


at 2 amps METAL 


PRICE 176. Bea. R.1155 RECEIVERS 
“WATT MIDGET AC DO AMPLIFIERS amo Now available on H.P. terms 


at GH GAIN 
F.W. Bridge 5 Frequency ranges 18.5-7.0 Me/s; 
11/3 7.5-3.0 c/s; 1,500-600 ke/s; 500-200 ke/s: 
200-75 ke/s. Supplied in maker's original 
4 amp 15 wood transit case 
6 amp 23/6 LASKY’S PRICE, brand new £11/19'6 
. Secondhand, Grade | £9,196 
1 amp . 66 Secondhand, Grade 2 £7/19/6 
10 amp 32/6 Carriage 17/6 extra, including 10 returnable 
4 amp 6¥ 26 on pac king case 
e record a“ . 
aby slarme, « 4s amp., 12 v. 3/11 ASSEMBLED POWER PACK/OUTPUT POSTAGE & PKG. CHARGES 
@ fully amembled Pe 2e Ve STAGE for BR. 1155 RECEIVER. For use on oakin- dian aaa 
Orders value extra 
Carriage 4 Pa. Orders value » - extra 
. ——— 2 : Or 6 
cyan PACK as above, fitted with 6}in “Over £10 antes i 
M. Speaker, £5/S/-. Carriage 5/- extra All goods fully insured in transit 
TWO ADDRESSES FOR PERSONAL CALLERS 
Open all day Saturday. Early closing : Thursday 


370 HARROW ROAD, | 42 TOTTENHAM COURT 
PADDINGTON, W.9. ROAD, W.1. 


(Opposite Paddington Hospital Between T.C.R. and Goodge St. Stns. 
CUNningham 1979/7214, MUSeum 2605, 
MATI ORDERS O HARROW ROAD PLEA 


pe 


2 amp 


+ : with 4 » e 
LASKY'S PRICE, 65/-, carriage tree, 3amp., 12 v.12/6 [200-250 y Complete with 2 
’ In metal case, size 12 x 7 x Shin 


18, 


All goods specia 
ot new rebuilt shop premises. Situated 60 yds. only from Tottenham Court Road T 


VERY LATEST? LSPEED AUTO- 
CHANGER BY FAMOUS MANUPAOCTL RER 
Further bin 
ited qua 
tity -mixer 


0 - 
posit plus 
a p., and i 
monthly pay toes 


COLLARO MK 


16/9 
4 PLAYER! 


evailable 
We have 
thie above 


wlection of 5 


stan 


wal 
ppuses > wi 
pabinet Let 

KI1OGOA RECKIVERS 
aly 


le in original pact 


200/200 ve site af 706. We he 
new RLLOOA ot £11/10/'6 
packing « Ib 
either rece 

Vins 10/- packing « 
Ril RECKIVER 
Mole Inotu « 
abs I 


UNIT 


1 each 
eoreeuing 
eoramic valve 
LP.T.'s oo 

a bargal: 166 
ing ead postas 
RECKIVER TYPE & 
section rh > 
with full 

euperhet 


car 


ve 


I ‘ ’ 


transfor 


quactity at 


iz 6 


tl til ate 
Tl ii i a 


TOTTENHAM COURT ROAD, LONDON, W.1 


MUSeum $929 0095 


y selected for quality and value. Prompt Service—Money-back guarantee It w pay you 


ube «(Genuine 


LAST FEW ONLY! EX-NEW ZEALAND 
ARMY TRANSMITTER/RECEIVERS. 


ROE 


+ 6: ed || Eee 


Me/s. Front panel layout 
Mer output up to 2 watts depend 
on morse and 30 miles epecct 
may be « y the use of hor 
pack, requiring 12 volt input 
P.T."« Bet weighs 5%) 
yndition, and price ie & 
judes fully illustrated 50 
suggested aerials 


- 


19 6 
price 


Arne, fault-find 


REMOTE CONTROL UNITS. 


worch battery. Has i 
Price for each is 15/- 
supplied at 7/6 plus 
s. The whole plus 2/¢ 
| operating instruct 


OTHER AOCESSORIES AVAILABLE 
hones for tras tter 7/6 each 


METERS 


Fitting 


, Flush Square. PF 
METER RECTIFIERS. 1 + 


EX-W.D Agr RAY Balm 

45 aA teal for ome 
it, very 
brand new, | 


saitable fos ™ 


tubes are rote 

and carriage ny of the « 

INDICATOR UNIT TYPE BCaseA 
tretal shield 68aN7G1 ‘ 

witch motor, transformer, and « 

a ab Shin. x 18pts 


ot G5/-. 5 
BRAND aew c e TUBES 


AMERICAN 


» 6 suppl 


iv. heater 


a 
at €13 19: 6 
TRIPLETT RECTANGULAR METER 


0-100 microamps 
artons, 00) -, plas @ 


ml 


Knite-eder needle 
range meter 


Basic o 
Brand new ix 


tin. soale 
Al present graduated for mul 
“p&p 


verment 


sealed 


STOP PRESS!!! 
Shin, ROUND FLUSH MOUNTING MET by WESTON, b 
e-engraving, PED 660 microamps, braad new, 27 6 only 


ank scale ready for 


May 


1955 


extend this fa 


HIRE PURCHASE 
pleased to announce sdvan- 
purchase facilities 


hire 


ty © mite 


2 SET POWER UNITS No. 4MX1 ZA1 


my RECTIFIERS TYPE 


ri 


0478 


4c guarantee 


Ww 


. 


ia. } br 


( CHARGER TRANSFORMERS 


ARMSTRONG P.C.48 
j we t 


use £23/18/- 
METER SPECIAL 


i 12/6 « 


VIBRATOR PACK 


DECCA 


P. 4 
6-VOLT 


15 


SPECIAL 


VALVES 


80 


at 40 
VALVES 


A ota 
SPECIAL 


All the 


RLF 


Type 24 


Brand 
40 4 


LIGHTWEIGHT PICKUPS 


476 
VIBRATOR PACK 


6f e J w 
OFFER hoe gree a 


&@ very « 
at competiti 


OFFER 


UNITS 


but & . dial damag 


h. ALL, these t 


30 
LOU OSPEAKER SPECIAL 


TR AMSpORIEE R 


37 6 
SPEC IAL | 


A. ¢ . 


*. 21 i ' 
AMERICAN CONTROL UNIT C58 APTI 


wat 


j 
HEADPHONES 
_ B 


76 
126 


15 
VOL TAL 


volt 60 amp. ACCUMT 


LATORS WULTI-PLATS 


06 


No 8 


‘ 


28 6, 


Or 


TRANSMITTER rebey hah 


WALKIE TALKIE. ta approx 


_ 
RECORD 


* 


VOLT 


nd - r a 


PLAYER’ CABINETS. 


ny 


ROTARY CONVERTER 


Please add postage under £1. 


O.D. or Cash with order. ¢ 


Sorry, but we close 


O.D. charge extra 


at 1.0 p.m. on Saturday 


-open 9 a.m.-—6 p.m 


Monday to Friday 


Wrretess Worip 119 


LAR ~~ AA 


THE R.C. RAMBLER ALI-DRY 

+ wotte t. ' { ) PORTABLE KIT 

(or F.M.!! (Frequency Modulation vit amen Ta 
We are pleased to announce our complete Kit theoretical diagrams can be supplied at 
tor the * Deneco” P.M. Feeder Unit. 1/6 post free. This tee truly profesional 
This unit provides an A.F. output suitable for 4-valve superhet—all dry—for medium 
feeding into the audio section of a standard and long waves. A cream plastic tor 
broadcast receiver where triode pentode out- panel, with dial engraved in red and 
put are available Within an sverage of green, adds to the very imposing ap 
30 miles trom « V.H.F. transmitter one LP. : pearance of thie model which ts house: 
stage should be adequate, but our complete © ap attractive cream and grey leather 
Kit supplied includes all components and ette covered attache-case type cabinet 
valves for an extra LP. stage if neccesary, measuring only Gin. x Tir ». Weight 
or if the unit is used at greater distances batteries. » batteries 
Pull Constructional details, theoretical cireuit This every 
and point-to-point wiring diagram can be Built-in high 
supplied for 1/6 post free, or the complete . quality, extremely sensitive, and very 
Kit right down to the last nut and bolt, at : adequate volume from the Sin. speaker 
only £6/7/6, plus 2/6 packing and postage X Valve line-up: $V4, IRS, 186, 1T4. Also 
This unit can be supplied if cy ready the required components, exactly as 
assembled, aligned and tested, at £8/10.- specitied, including cabinet, ean be sup 
latest “ Elpieo "” = 26 pecking and — Jign this t for constructors not possessing the necessary pened Grom eek & Gog wy 

uired we leased to a. anit for o wice of 

Buperhet for pote am f for a pba of 7/6. N.B.—Valve line-up is GAM6, 12AH8, 2-6BA6 and GALS 4 £7/7/- plus 2 


Bands Ver 
aod gold 4 


batteries) (een v 
Chassis measures only 6) « 64 « Lpin. ; HT. type B126 at 9/9. Also L.T. 1 
Demonstrations at 18, Tottenham Court Road | A.D35 at 1/4 


‘SUPERIOR FOUR KIT. ur 
TRANSMITTER RECEIVER w four yeosives AC. maine 
wooden eabinet 16in 200 nd Long waves. As with 
t with he “dpb nee 7 our very suce onomy Four’ 
” required , ” are supplied 
y 6X50T and 6VO0T 
Cabinet size, 10¢in 
Maximum de at base 
to sloping 
y attractiy finished in light 
walnut and peach. Kach component brand 
THE RC. 3/4 WATT new and tested prior to packing Complete 
AMPLIFIER KIT struct r 4 
Just released Compare . “ 
the advan- : at 1/6, post free. Our price for 
Please add 2 


referred 


bracket wavechange 
frum pulleys, drive 


and knobs, at 45/-, 


we 
supplied with 
t 


RAMBLER MAING UNIT !—At last 
we are able to offer our special maine 
onan REPLACEME td — KIT units kit for using our popular all-dry 
e-up, . ery great dem for & pe Of recat produced t ' “ Rambier on A.C, Mains. Complete 
6x6G6T Negative . Med ' ° r oKs Pr ‘ a7 , whieh when assembled fite snugly 
Built on stove enamelled ‘ . : 
chassis, measuring Only Bin x 4ia x lfin 
Four engraved cream knobs are in- i a 
uded in the price of the complete °o oll qual High sensitivit 
Kit ‘ all necessary practical and Provision tor gra Attractive Ulun 
theoretical diagrams, at €4'5/- ouly, black, red » and gold dial for — 
plus 26 packing and post, or Instruc- zontal ! mtrols are 
tien Book, fully illustrated, for 1/-, L’M/8/Gram i mf, Tone (variat tdeally suitable for ANY all-dry battery 
post free This amplifier can be sup- Chassia size: 15gin bin. x 2pie D)\a portable requiring 00 ¥. H.T. and 1.5. ¥ 
plied assembled, tested, and ready for size: 10in. x 4pin Aseriabiy is simplit L.?. 
use at £5/5/-, plus p. & p. Hearing is by the use of & 3-waveband coll pack, ar J 
believing pre-aligned 465 Ke/s. 1.P. transtermer THE REP ONE-VALVE BATTERY 
high-@rade drop-through half-shrouded Mal: RECEIVER Aimple one-valve all dr 
former, with voltage a) battery receiver for headphones, casi 
built in ene evening. All required components 
including aad oni = 
inatructi practical and theoret Inclusive cost of 42/- pai 
¢ diagrams and itemised price | ated by Ever amas” oy type 
free. The main items for this r be under available at 7/9 Pull assembly 
hasals, lete with valvy . I . ming ¢ oser and available separately at @4. plus id 
aaeern ty dial and drive $ y with gram position THE NEW &.C. HIGH-FIDELITY ‘AM. 
Pair of 465 Ke 7 ' ' Half shrouded drop PLIVIER P.P. 6V6 output. Freq. 2 


ns Transformer, 22/6 vat i irchased erparately ta 16,000 epe—60 db at 6) watts 
nearly £10, but we shall be pleased to equiir omnponente right down to the and cut—Bass be 


last nut and belt, ata - clu € *. 6 packing and pow 


haste can eaai! 


illustrat pamphlet 


Provision 
eet of four emal! brown and ngr i knobe t ab UNDISTORTED 
This chassia ie @ professiona ” every " ‘ 
SUPER-QUALITY 6-VALVE RADIOGRAM premises. This chassis can also be supplied, fully illus 
CHASSIS “ £9/19/6, plus riage and packing tastructions £11/19 6. plus 5/ 
by Hritain’s Wading ‘ Lilustrated oklet available 
' waveband, super THE “ ECONOMY FOUR” TR y. a n stacastive metal cover 
6vV60, BZ40, BCHE A three valve plus metal tifer rece now available, with bullt la carrying handle 
, . ) Mediam and Long ww v 19/6. 
1 components right dé LATEST 3-SPEED AUTO-CHANGER, \ong 
») clreult for gras ! ’ ive tin ‘ arm model complete with C. aad D. high 
Large glass dial 6 ansie realy dr 1—Ca ¢ fidelity av ww Comer 2£17/10.- 
t i 4 , plas 5 rae availabe 
I t, of wowlen, walnut finis net sTUPENDOUS "HALY- PRICE OFFER | 
rigin mplete \ns tion booklet with practi DECCA SINGLE SPEED REOORD PLAY. 
— ¢ ! ans. Each component brand 1 ING DESKS 833A. Haslly converted to either 
pecking and tested to p . #5) 10 Standard or L.P = Price with ome ory 
rostrale mnplete temember tt set is artridge of either type €4/19/6 
em trom strated at y . . ‘ . oth cartridges, €5/10/6. Pius 6/ 
that our fu ant ie the We have io stock at cur asual competitive 
most eompr sive able . , Lalas e tree prices, ALL the required components for 
This le allowed if & - Lema e “ Mullard amplifiers Avaliab|« 
The LEAK TLIO Amplifier 
complete. 27 guiness, or 1.1. terme aval 
This very ge superior chase an be out if at abie 
lemonatrate to 4 \ latest. ty, 1B 68 sleo have in 
edback o evt motors, pick ups. 
» and Gram ! i Danis n.*7 ‘ Garrard, Decea, 


ot curr 
THE eur 
valve 4 
ideal for record or radic toner 
lr. Terma, £3/19/- reproduction Measures only Thin. « 7ph 
pos r V/ xin. Valve tine op BILA2, BLAG, B74) 
Model Ba Double Feature Posi Pull ond K ¥ Stage (7 valves). Cash Price €18/18/- HOSS, tor ase with one of two 8 chm 
HP. Terme £4/13'- dem yal 2169 opeakers. Price @7/7/- plas WY pm & ¢ 
Model B.6 Me Ie 4 hort ¥ » 


read i oo 


n #1 
Model “ss. Plas Pun Pull Stage valves 
» & : GA/1B/- depowit 


Double Featuro Pash Pull Pius RF. Stage 
r Priee 22 gun =P. Terme €5/15'6 depo 

! months at £1/12 6. 
Ai! chamle fay fuaraieed 12 mogthe. ican include 7) 18, Tottenham Court Road, 


packing, carriage aod insurance 


Bultable speakers evailabic. Ask for speaker bint London Ww 1 
, oo 


es 
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SELENIUM RECTIFIERS 
LT. Types H.T. Type H.W 
2/6v.ba 1m v. 
6/12 v 
F.W. Bridge Types 
6/12 
6/12 
H/lz¥v 
6/l2v 


v. la 

Loa 
Type 

11/9 


©0-AXIAL CABLE. 
[win screen 


SILVER MICA CONDENSERS. , 10 
0, 100 ' [ 
00 OOn 


DIAL BULBS, 
6 


65 v. 0S a 
ELECTROLYTIOS 


Tubular Types 

Rul’ 460 ¥ 

4 mid. 600 v 

tu 360 v 

i6uP 460 ¥ 

l6éuP GOO ¥ 

a 160 

+2 mid, 600 ¥ 

4 L6ul 500 v 


ee oe fo 2 
“eewewe-eSeeevee 


Can Types 
bot 
450 
600 v 


8 mid 
8 mid 
8 mid 


VOLUME gy agate wit 
all values, lk h, 2 


3/9. 
wike WOUND | pots 


ohms, OK Ol 0 
length spindk 2 °. 
LOK, 20K, Pr yi 


EX GOVT. AMMETERS 
G.E.C, 0-6 amp 


EX-GOVT. E.H. Y. 
26 mid., 4,000 ¥, Blo« 
6 mid,, 2,500 v,. I 
6 mfd., 3,500 + 
1 mid, plus 11 
(common negat 
1.6 mfd., 4,000 v 


EX-GOvVT. ACOUMULA TORS A 


Unused and gua i6 AH 


switch 


49 


5 Se 
EX-GOVT BLOCK PAPER CONDENSERS 

2 mid, 500 | 450 hh 

4 mid, 500 

4 mid, 1,000 

4mid wn 

4 wid, 2,000 

4 mid, 400 v 


M.E, SPEAKERS 
600 ohms, 14/6. 10 
L0in, RA 1,000 
SPSSIAL OFFERS ’ 
Primary { 

i a, 81/0 


ohms t 


GOODMANS iin. P.M SPEAKER 
with batter ert 2/9. 


HEAVY DUTY BATTERY CHARGER 
For norma 0/254 

charge 12 v 

to WW amps, Pitt 

12 months, Ca 


ORYDEX 1 -< poate ert 
lights, ets 
Brand new boxed 


at. ELIMINATOR AND TRICKLE CHARGER 


vy. 
29 6. 
37 6 


"SMOOTHING CONDENSERS 


RS.C. TRANSFORMERS 


FULLY GUARANTEED, INTERLEAVED AND IMPREGNATED 


MAING TRANSFORMERS FILAMENT TRANSFORMERS 
Primaries 200-230-260 f 00-250 

FULLY SHROUDED UPRIGHT BOunTine : 0-4-6.3 v 7/9 
250-0-250 v. Wr 

Midget ty; 17 , 5 5 17/6 
360-0-360 v. 7 la 19 
60-0-250 ¥, 100 mA 17/6 
a 26 
100 mA., 6 v. 4 23 


31 La < 

23/9 19/9; 

26/9 ELIMINATOR TRANSFORMERS 

239 rie 00 4) v. 60 dy 
} 40 mA., 6-0-5 v. 1 


00-15 v.64 


an 
“= 


26/9 
33 ourPuT TRANSFORMERS 
t Battery Pentode 66:1 
1000 t 0) 
56,0000) t 
% 000 


160-0-360 v. 1560 mA 


ea euew 
eceonm eer oect 


= ft rte 250 mA 

TOP ‘SHROUDED DROP VNROUGH 

0-250 ¥v 70 mA., 6.4 

0-260 v. 70 mA... 6 

0-360 v, 80 mA., 6 

0-250 v. 100 mA.., ¢ 

(300 ¥v. 100 mA 
>v. 6a 
0 ¥v 


an 


100 mA 


160 v. 100 
5-v.3a 
150 160 mA., 6 


nA., 6.3 ¥ 


¥ 29 
150-0 iA 7 299 
E.H.T. TRANSFORMERS > mA 


0-2 v. Lila. 2-0-2 l 


400 


1,000 


366 


THE SKY CHIEF’2 T.R.F. RECEIVER EX.GOVT. MAINS TRANSFORMERS 


ss. ee 
eee x4oaecn @ @& 


ny 
_— 
> 


ny 
J 
— 


EX-GOVT. AUTO TRANSFORMERS 
»>O 065-215-235 v iv 
10-0- 200-24 


000 w 


P.M. SPEAKERS. A 
16/8, Sin. Plessey, 1 
19/9, 10ir 


R.8.0. BATTERY CHARGER KITS. 


t ‘M)- ZOO v ) 


~_— 


NHReeSH Coes & 
eeo~--e-ee0 


~~ 


R660. 6 v. oF 
Por f al 


2 Y¥ 
AA m 


BATTERY CHARGER 


¢ 
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R.S.C. HIGH FIDELITY 25 watt AMPLIFIER A4 


A NEW DESIGN FOR 1955 

HIGH GAIN “ PUSH PULL OUT- 
Ul r-IN PRE-AMP. TON] 
STAGES. INCLUDES 

nally wound output 

block paper reservoir 

and reliable small com- 

AN INPUT OF ONLY 

s IS REOUIRED FOR 
UTPUT. rHIS MEANS 

THAT ANY TYPE OF MICRO- 
PHONE OR PICK-UP IS SUITABLE 
[wo separate inputs controlled by 
controls allow simul- 
Mike ” and Gram., or 
Radio, etc., etc.. Individual 
for Bass and Treble “ lift ”’ 
eedback loops giving total 
‘ 3 D.B. 30-20,000 « 


eparat« oiume 
taneous use of ° 


H.P. Terms on assembled units. 


ms to include cover, mike, spe 


aker 


level 66 D.B. down. Certified 

harmonic distortion of only 

35%, measured at 10 watts. Com- 
parable with the very best designs 
SUITABLE FOR SMALL HOMES 
OR LARGE HALLS, CLUBS, 
GARDEN PARTIES, DANCI 
HALLS, ete., etc. For ELECTRONK 
ORGAN OR GUITAR For 
STANDARD OR LONG AYING 
RECORDS, Size 12*10*xgin. For 
mains A.C. 200-250 v. 50 c/s. Power 
consumption 175 watts. Outputs for 
3 and 15 ohm speakers. The kit is 
complete in detail. Chassis is 
fully punched, Easy to follow point 

Six point 1 lia , are supplied. EXTRA HIGH 

Hit ST OUALITY for ‘ 

udy use §0/- extra 9 Gins. 

10 


nthly 22/6. aman 
17/6 extra 


Hum 
total 


Oo 


every 


and “ cut 


24 D.B 


‘TAaMS 
rH 

for 

payments 


s 


Or asset ed 1 


Deposit £2 


es et on request a 


w.B. 


HF 


 STERTORIAS High fidelity 
»brn oll. Were 


¢ is required we 


) watta yum (or speech « 
ty speaker at a low pr 


nend this unit with an amazing performance 


€3/17/6 


MISROPHONES. Crystal, hand or Desk type, high 
50/-. Stand type with base and adjustable 
end Po 19 6. Both suitable tor use with our amplifiers. 
PLESSEY 3- oreee MIXER AUTOCHANGERS with 
alloy stylus with separate sapphi 
y (Will play 
" is before seplacement stylus required.) Brand 
guaranteed Por 200-250 v. A.C. mains 
10 ens. plus 5/- carr. 


I * 
2,000 re 
new, cartoned, 
Limited stocks at only 


H.M.LV. LONG PLAYING RECORD TURNTABLE 

COMPLETE WITH GRYSTAL PICK-UP (SAP- 

PHIRE STYLUS). Speed 33) rpm. BRAND NEW, 

CARTONED. Only £3/19'6 (approx. half price). Carr 
(For 200-250 v. A Mains) 


R.8.0. 4-5 WATT HIGH GAIN AMPLIFIER 
TYPE AS 


* 4-valve quality amplifier for the home 

Only 60 millivolts input is required for tu 

# muitable for use with the latest high 

heads, tn to all other types of 
practically all mikes beparate Bass an! 
sare provided. These give full long playing 

al Leet Hum level le negligible being 71 DB 
D.B. of negative feedpack is ased HLT. of 
nA. and L.T. of 6.3 ¥. 1.5 «. te available for the 
» Feeder Unit, or Tape Deck pre-amplifier 

mput of 200-230-260 v. 50 c/s. Chassis ix 
mplete in every detail and includes fully 


@widition 


instructions 
only @4/15/-, of assembled ready tor 
1° our 


b sesptional value al 


uae GO/- extra, p! 


Dadi Supply C<. (LEEDS) LTO. 


CALLS. 
No C.O.D. under ¢!. 
under (2, 2/6 extra under 63. Full Price List 6d. Trade List 54 
19am. to 5.30 p.m. Saturdays until | p.m 


32. THE 


Terms C.W.O. or C.O.D. 


Open to Callers 


P.M. Speaker 


illustrated if required, price 
R.5.0. Ad 10 WATT “PUSH PULL” 
FIDELITY AMPLIFIER. 
With Self Contained Pre-amplifier and Tone Contro!. 


A PUSH PULL 3-4 WATT HIGH GAIN HIGH 


AMPLIFIER FOR £3/7/6. 
200-250 
point wiring dia 


i with any type 


vine input 60 
ne polnt-te 
Amplifier can be use 
| This ls not AC/DC 
| with 400-0-400 v. Trans 
(We can supply a very eu 
| The amplifier can be sup, 
Pull descriptive leaflet, 6d 


te kit of parte 


me for Qf 


whilet having sufletent output to fill e emal! 
fea! amplifier for the quality enthustast who 
t though the everage listening level ie less than 
it le necessary, for the very highest quality, t& 
output of at least ten times Gils figure in order to 
mpletely distortioniess reproduction of sudden 
is 
t of the components has been planned to give the 
maximum of performance with the ot 
onmructional effort Large safety factors in every cow 
ponent A.C. and FT. fuses, punched chasse with baseplate 
eoreened input plugs, valves, and with easy-to-follow point 
int wiring diagrams Kverything \s supplied down to 
ast nut end bu it 
lependent |apute are provided with two associated 
lependent volume controle eo that programmes can 
i together if desl euch 


R.8.C. MASTER INTERCOMM. oar. 

for up to 4 Listen-Talk Back Unite ** i 

A high gain amplifier enabics sper 

emanating from the rooma conts 

to be heard at the master 

and point-to-point wirtm \ 
or Brown Bakelits 


ery minimum 


Sound amplincati« 
Talk Back Unit’’ in bake 
can be supplied at B5/- eax 


eupplied assembled aad sented tor 90/- extra. 


be 
PERSONAL SET BATTERY SUPERSEDER KIT. | ments miperimposed 
independently eontroll 
phone/radic, tating over trom one to the other Variable 
All parts for an" A base lift and cut with variable treble lift and out 
Batter ' votrole are fitted, giving full jong playing record equalisation 
with cave. Por 4 uncorrected pick-ups. They are sieo pre a 
requiring ot the user can alter the tonal value to suit his pe 
14 taste and surroundings Hecause of the tenes tue 
employed the output transformer can 
lesigned that it provides all the epecified power ev 
variations of loudspeaker impedance Terminals are 
i tor 38 ohm and 15 chm loudapeakers 


» just grame 


tome 
nator 


reoelvers 


> mA. and 


feed back 


iT. and LT. evallable for the eupply of & Radio Feeder 


Bize of unite 64-4-lgin Mix Negative Feedback Loops. 

154 liivelte input only required for full cutgut 
Frequency reeponse + 3 DE 60-20,000 cycles 
Negligible bum and distortion 


Vor AO. mains input 200/290/250 ¥ 
COMPLETE xi or rare 7 GNS. 
Supplied assembled and tested tor 45 - extra 


HP TERMS AVAILABLE ON ASSEMBLED UNITS 


SO o/6 
BATTERY SET CONVERTER ET. 

verting any type { battery re 

260 v. 60 o/s, Kit will supply f ° 

0 v. or 0) ¥. at up to mA. and 

2v. at OA. to 1 & Price complete wits 

tions y 48/0. Supplied ready tor we tor 6/9 extra 


(carriage 5/-) 


FOUR STAGE RABIO veceen UNtT, 
10 FIDE M. wave TAL 
tial ned ss AS. re thorough HT 
40 ©. 16°30 MA 
Three valves aad 
Detector. Flat topped rey 
1 1.¥. colle, Two variable W 
gang condenses lasing 
Hwiteh position for Gram 
Pertormance eamparal\« 
For AX. mains 200-7 
11-4-7¢im. Libasteation, full ext of easy-to 
ring diagrams end instructions end individually 
od parts list 2 G. This unit can be built for only 23, 15)- 
ating Dial aod Drive Knobs and every item requiret, 


fler 


— LEEDS, Be 


Postage |/- extra under |0/-. 1/6 extra 
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ONE O OOO OOreerewererww 


a | “HF “Fi” EQUIPMENT and KITS) 


TO SUIT ANY BUDGET —— :| 


POPP RL LLL AL AL Ah Ah eh ld a hl ll ll ll ll 


~~ TWO COMPLETE “Hi-Fi” AMPLIFIER KITS 


“STERNS” HIGH QUALITY “STERNS " 12 Watt “ HIGH 
8-10 WATT AMPLIFIER FIDELITY” Push-Pull AMPLIFIER 


Having a front panel which is very 
cone finished in deep gold, and 
on which th 
fied. The ideal amplifier for general 
home use and for small halls, etc. 


: 


e controls are clearly identi- 


Designed tor high « 


BRIEF PEATURES 
44 


nV and 
This Amplifier compares 
mn Of their cost. The complete 


l 
The NEW “LEAK” TL/10 AMPLI- 
FIER and “Point One” PRE-AMPLIFIER 


SPECIAL PRICE REDUCTIONS : watts aed 


FOR COMPLETE EQUIPMENT 
SELECT A TUNING UNIT and AMPLIFIER 
or TUNING UNIT, AMPLIFIER and RECORD PLAYER 
(and a SPEAKER if required) and we will supply at a 
REDUCED PRICE H.P. TERMS ALSO QUOTED. 


lll i a i 
“THE DE DENCO F.M. FEEDER UNIT 3 4 + fitted 
Conale ef tes ting B.F. (6AM6) aod P/O (12AH fy. ° 
Btages toll i a) » (GBAL aud Ratio Discriminator 6A06, the coverage 4 PRICES : 
provided being M I COMPL ETE AMPIL Yr R WITH PRE-AMPLIFIER 28/7/-, o 
THE COMPLETE KIT including VALVES £6 3 6 — 
and ORILLED CHASSIS is available for 1 
t ft High ¥ te ty Amplifier. (Plus 4/- Carr. and In a ¢ 
4 Component Layout, ote., ie avaliable POINT ONE” PRE-AMPLIFIER ONLY: £10/10/-, or £2/12/6 Dey 


the y maytag at ASSEMBLED CHASSIS, £8 17 6° . 
Carr % Ina 


TL) 10 MAIN AMPLIFIER ONLY: £17/17/-, or £4/7/-+ Deposit and 12 o 


oe aan, aflaned Gad tamed WE CAN SUPPLY ... COMPLETE KIT or ASSEMBLED 
EAH | nice INCLUDES TWO I.F. STAGES. CHASSIS FOR THE OSRAM 912 
i a ee 


i! ANOTHER OUTSTANDING OFFER ! r > — AMPLIFIER. Setgs by General Electric ce. 


A PORTABLE RECORD PLAYER incor Va , , yon y* 
The ~t COLLARO }- on AUTOCHANGER . , —_— 
MODEL 8.0. 54 for @ , set teste ‘ 
Plus 7/6 carriage ' £14 14/- % . . ilegvems end ase 
HP. TERMS; Deposit @9/14 wed by 1 ’ Price of Ot ne 
monthly payments of €105 \ ore com. $21 4/- . “4 
This te & really GENUINE BARGA WE WILL SUPPLY THE COMPLETELY 
The PORTAHLI Amt “ ’ ASSEMBLED 5 

red AMPLIFIER for a it on & Is 


s 


5+ Deposit and 12 munths at €1/15 2 


fe colLaed wooe ni nad sat WILLIAMSON AMPLIFIERS BY GOODSELL : 


Our 1 MODRL AMP. 3 AMPLIFIER he Colle " MODEL G.W.18 


tee £33/15- 


ealaje os byte A aty MODEL G.W.}2 


aE OTT TE rw" $9710 - a — ty 
sureniier Tuning UNITS . pi: dt sages | THE MODEL P.F.A. TONE CONTROL a 


pros ‘ ' 
£20 -/- — a> son 
WE HAVE THEM iN STOCK AND WILL BE PLEASE 
TO DEMONSTRATE 


A.E. for illustrated and descriptive leaflet 


rt, please f © postage and racking 


STERN ‘RADI 


Ineurance 7) 


WireLess WorLp 


RECEIVER 
CHASSIS 


old Radiog nam 


RECORD 


oun 
y PLAYERS 


COMPLETE RADIOGRAM aben. QUALITY AT LOW COST 


STERN'S DESIGN FOR HOME CONSTRUCTORS 
| The “SUPER-SIX” 


A and highly efficient superhet Radio-Radiogram chassis of out 
ly OU CAN BUILD 
'T FOR  £10/7/6 


TAL VALVE 
p 


pa 


ature vaives) 


V.A M 


vA rd Octal 
miniature 
the quality of th 


arn Rex wd playings, and 


H weal apertuns Spin. = 

Ite 60 cycle 
i “"ABéI ‘MBLY. MAN AL is 
| diagrame and a cx 


tt! THE LATEST!!! 
RADIO- RADIOGRAM CHASSIS 


waveband Supe 
Post Pu Milage Thie Che 
esigned with part 


for 1/¢ 


lete Compones 


available 
vent 


ilar regard t 
It incorporates 
LE CONTROLA 
: ty { To 


wality { reprod ’ 
SEPARATE BARA and TRER 


BOOKS, GZ20 « 
rox. 6 watts output 


line-up X79, 6BA6, 6ATS 
s in push-pull for apy 


Ang connection 
7im. with dial alse 


—EITATIO. = 


monthly payments 


THREE COMPLETELY ASSEMBLED 
ALL-WAVE SUPERHET CHASSIS 


A 5-valve 3-waveband receiver 
PP. A 6-valve 3-waveband Receiver with PUSH-PULL OUTPUT 
iP PRS A 7-valve 3-waveband Receiver incorporating an 
h PUSH-PULL OUTPUT 
‘ m AA 


ew 


mains 100/110 volta and 200°9 


50 volta, an” 
wet riodern spec itt ' 
ene ent 


at 


ee | 4yir 
and READY FOR 


ling speaker £12 12/- (carr 


wat u 
Mode 83 ? 


* ek 
roductior Price 
mouths at 21/6. 


109«115 FLEET ST. 


LO N DON , E. C.4. Phone: CENTRAL 5612-3-4 


AUT 


This 3-SPEED AUTOCHANGER is by 
a Famous Manufacturer and is offered for 


£11100 (Pius 7/¢ Normal Price cié 100 


Hire Purchase Terms £2176 
Dep. and 12 months at 16/4. 
e < _ autaoct 


arr. & 


WE HAVE THE LATEST 
3-SPEED AUTOCHANGERS IN STOCK 


SEND S.A.E. FOR DETAILS 
WE CAN ALSO OFFER THE LATEST 
3-SPEED NON-AUTOCHANGE UNIT 


THE NEW 
ARMSTRONG F.C. 48 


A high quality replacement Radio or 
Radiogram Chassis having provision 
for an P.M. Feeder Unit 


PRICE ASSEMBLED and READY 
£23 18/0 


HP. Terms £518 
12 months at £113 0 


POR USE 
Deposit and 


yt amy vearene® neL.UOS — 


st tetrodes Heavy negative feedback ts used 


AN OUTSTANDING OFFER 

A BULK PURCHASE ENABLES US 

TO OFFER THIS “PUSH-PULL”’ 

T-VALVE SUPERHET RECEIVER 

' ‘ (Carr. &ins 
pureny £12 19 6 7/6 extra) 

H.P.—£3/4/6 Dep. 12 mehs. at 16/4, 


mo esos AW ot 


Omanntacturer 


(ahasis ha 
ie also pr 


SPECIAL 
REDUCTIONS FOR 
COMPLETE EQUIPMENT 


SUMMARY —Select a RECEIVER CHASSIS and we will supply ic TOGETHER 
WITH THE ABOVE }SPEED CHANGER AND AN Binch or 10-inch 
P.M. SPEAKER as follows:— 


OCHANGE WITH A SPEAKER AND 


Cash Price 


a 
S 
> 

>: 
+3 


Mootbly 
teot €) 


£ =e 
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I Home Constructors !! 


YOU CAN ASSEMBLE 
The 5 TAPE 
Fovrt| RECORDER 


« Fidelity” FOR ONLY £40 
H.P. Terms are shown below 


1! 1T ONLY NEEDS CONNECTING UP!! 


We are completely satisfied that this Tape Recorder, although supplied at a Genuinely 
low price, provides absolute Fidelity Recordings and, in addition to being completely 
dependable, has a performance at least equal to recorders marketed at a far higher 
price. The actual assembly of the Tape Recorder is extremely simple and only 
involves a few connections The Truvox Tape Deck and the Quality Amplifier 
are supplied tested and ready for use, and all that is required to complete the 
Recorder is to connect the two together (a connection chart is supplied for this 
purpose) and secure them by the screws provided into the Attache Case. The items 
illustrated and described below form the « omplete equipment 


TAKE ALL STANDARD TAPES UP Lid | @ WILL PLAY THE NEW PRE-RECORDED 


NCORPOR/S 
n. x 4in., wit 


THE NEW TRUVOX MODEL TR7U TAPE DECK 


THE NEW TRUVOX MODEL TRIU TAPE 
DECK, 3 Shaded-Pole motors. Drop-in Tape Load 
ing. Push Button Control. Separate Push Button 
jrake, Past forward and fast-reverse. Silent drive | t 
eliminating Wow and Flutter. Half Track working a 
: ; ; SCOTCH BOY MAG- 
12}in ACOS CRYSTAL NETIC RECORDING 
- MICROPHONE TAPE. Supplied with a 
MODEL MIC-33-1. 1,200ft. reel of Scotch Boy 
MODEL T.R.1./F. QUALITY AMPLIFIER Whi Keeenneie NG plastic tpe _Sumons fer 
A. | A which accurately mat- its true brilliant quality 
This amplifier has been expressly designed to meet S = | Se ge arrange- The Recorder will take all 
the requirements of enthusiasts for fidelity repro vent of the amplifier. standard makes of tape 
duction, and in particular to CORRECTLY 


cxpplied compians whh. @ mached ” Mise PORTABLE ATTACHE CASE 


with a matched Elliptical 


und 2 speeds, 3fin. and 7}in. per sec. Positive Azimut! 
Adjustment. Overall size only 14}in 


3 chm P.M. Speaker, it incorporates an efficient This, as may be judged from the illustration 
Tone Control arrangement and has a Magic opposite, is a neat, compact and attractively 
Bye Level Indicator Operative on Record finished case, being covered with meroon 
In addition it can be used as a general purpose ; rexine and having an ivory coloured speaker 
Amplifier for high quality reproduction of escutcheon. It contains 


gramophone records direct from a Gram Unit accommodate the Mic rophone, Mains Lead 


concealed pockets to 


moass a a ace a and a spare 1,200ft. reel of tape 
{GUARANTEED FOR 12 MONTHS (8.V.A. VALVES 90 DAYS) 


PRICE SUMMARY wh b iT CAN BE SUPPLIED 


WE WILL SUPPLY ALL FIVE UNITS LISTED ABOVE, ic... THE COM- 
PLETE BUT UNASSEMBLED RECORDER FOR £40)-/-.) H.P. Terms COMPLETE and READY 
Deposit £10 and 12 monthly payments of £2/15/10 orin two parts as follows: 
CAS 12 monthly FOR USE for £50 
PRICE DEPOSIT payments of " 
(a) TRUVOX Mk rR7U TAPE DECK as illustrated abov« 
MODEL TRIF AMPLIFIER WITH FOR USE ON AC. MAINS 
SPHAKER, 1,200f% REEL OF TAPE £3310 06 £810 0 £2 68 H.P. Terms: Deposit £12/10/- and 
See note below re packing charge 12 monthly payments of £3/10/-, 
b) ATTACHE CASE AS ILLUSTRATED) £610 0 a Including MIKE and  1,200ft 
ACOS CRYSTAL MICROPHONE j REEL, of TAPE 
NOTE: Please send 30/- to cover cost of packing, carriage and insurance. We will refund 
£1 if the packing case is returned to us intact 
EACH UNIT (8S AVAILABLE SEPARATELY AS FOLLOWS 
CASH 12 monthly 


r DEPOSIT payments of 

(a) TRUVOX Mk. TR7U TAPE DB 20 £5 17 0 aii2 4 

(b) AMPLIFLER MODEL TRU , 
SPEAKER 0 £416 6 ei 8 § 

(c) PORTABLE ATTACHE <¢ 0 


(d) ACOS CRYSTAL MIKI ' 2 0 . 
fe) REEL OF TAPE 1,200f 0 - 
Please include £1 when ordering (a) or (c) for packing charge, this whole amount will be 


refunded if case is returned to us intact 
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RS say THE “MINI TWO-THREE” 
STRUCTO. An “ Alidry*’ Bettery Portable of 
sor . midget size, Gfin. x 4fin. x Sf in. 
N designed to cover mediom wave- 
baod 190-660 metres, with use of 
E abort trailer aerial 
The simple design of this Keoeiver 
j ie so arranged that either a d-vaive 
eet of & Y-vaive (afterwards easily 
A Midget 4-vailve ee to the S-vaive) can be 
Superhet Portable made 
covering med hen, and long wave Conaiste of @ T.R.P. cironit using 
bands Designed to operate on @ regenerati detector with li! 
4.0. mains 200/240 volte or by an age sod « high gain output 
“ alidry "' battery The set is designed eo that the | ee we lime up ite 
section can be supplied as a separate unit, anc - 
be added at any time. The set supplied as an lidry “* The dvalve set can be completely 
battery Buperhet can be accommodated in the attache ballt for €4/3/@ (less case) and 
case illustrated (size Opin. x 4him. x Tin), This is the S-valve for 85/3/- (less case 
attractively finished in lizard, maroon, dark green or Kach price tneludes valves, speaker 
blue rexine As @& combined Mains/Battery Superhet . and drilled chaasia 
Portable a polished cabinet is available to accommo: . Send 2/- for the amembly instructions; they include simple ead 
both Mains Unit and Batteries. Circuit incorporates dei cotnplete practical component layouts and diagrams 
A.V.C. and pre-selective Audio Feedback. The Set is comy lete in every deta 


suc & ound f je. fully aligned 1.7. transt. and drilled chassis, 
ste, Overall size of aasmnbled chassis Sin. * 4Im % tin, This receive vim, | LLCONSTRUCTORS!! 
iit fe 3 (plus Maine Unit if required, fend 1/3 for t ully descriptive Assembly 
a FeO 8 vee tod complete Price Last of Componente. Portable case available | A NEW SUPERHET TRANSPORTA 
37/6 THE “SUPER THERE 
Designed for local station reception 
“ PERSONAL SET - BATTERY ELIMINATOR | San , sonal Goal 


of an external aerial 

ides for «& S-vaive 

Kectifier) Buperhet 

rporeting a Frame Aerial 

to room’ ase, provision 

for a short external aerial 

, for the reception of Conti 
mae 

the features are as follows 
m A.C. Mains 200-260 volts 


Trane 


ie 
» light-alurninium case size 4fin. « 1fin. x 3§in alien atin of tite tran mm 
t netructions, 42/6. J ' 


a4 similar COMPLETE kIT to provide approx. 90 volte at pone me i i = Receiver can safely be 
. wees > User a ca ileben 
‘ volts at 250 mA. Size of assembled unit Tin. x 2gin. x ljin, Price 47/6 lve line up 6K8 7—KT6l, plus Meta! Rectifier 
7 " ‘ plied “ prealigned’’ and thereby ensures extreme 
A COMPLETE . simplicity of Tuning Leset 


in an more ¢imple than most T.K.F 


“CAR RADIO ”’ , a” @ Compact and easy to b miple “ potnt to point '’ practical va F om 


with » completely e Pm £6 
FOR THE HOME The complete Receiver ( Chasale can be built to cover the . . 
Medium Waveband only tor 
CONSTRUSTOR Or & ver both Long and Medium!Wawves for £6 16 3 
! x og'D + attractive Polished Wood Cabinet 11) inches wide 
plete 5-VALVE F ~ « high and 6 inches deep Ulustrated shove is £1 1 . 0 
RECKIVER em a the CONSTRUCTOR’ S MANUAL |e available for ]/-, this shows the component prices 
RJ tage ul . | which are all available for separate purchase 
a separate VILE ATOR PACK size 44 « 2) 
a 6 of 12 volt D.C. supplies A DUAL-CHANNEL PRE-AMPLIFIER and 
. mponents to build this complete Receiver and Vibrator Pack 
oe, Valves, Drilled Chassis and Sin. P.M. Speaker for €13/0/6. | TONE CONTROL UNIT 
re Or the Receiver Components for 29/19/6 and the Vibrator | 
10 - 
“OVT. Receiver, it is a new design employing new Components 
ete eet of ABBEMBLY INSTRUCTIONS, CIRCUITS and 
including @ coumplete individua! Component Price Liat. 


A BULK PURCHASE ENABLES THIS 


SPECIAL PRICE REDUCTION 


OF THE FAMOUS ell natures of 


SHAFTESBURY PORTABLE AMPLIFIER without rece or ti =. The ection 


ibility of the bass and treble control is eueh that the level of bass 
. si tealliihhiees ont einai tt Ses matched and treble can be set to sult any conditions irrespective of the volume output of the 
— ee “a Pla =. Micr one amplifier sponse chare teristics are given in 12-watt amplifier advt. The unit 
= 7 a oy i inane ied eae of measures only in x 4in. x 2pin wluding se it-sontained power supply and can be 
poate & — and * eons | either on of away trom the main amplifier, i.e., on the front pane! 
both peech uest. fF any other position. Price including drilled chassis, valves (G6N7 and 
6J ro 16/9. Complete me A data are available separately fur L/-. Completely 
assernbied aad ready for use, €5/ 
| SPEAKER BARGAINS 
BATTERY CHARGER KITS PLESSEY, 101n. 3 ohm View! 
GOODMANS, 10in. 3 ohm V/coll 
TRUVOX, iin. 3 chm V/coll 
All bite axe tus as Matis ¥ a —e ROLA, iin b chen Veal! 
‘ etifier mt anaforme , 
tapped for 6 or 12 ui w tapped Sakon na am, Views 
Foc » 1ain 15 ohm Vi/eot! 
Kesistor, with Bele enabie the Carrt P 
charging rate to be 1 evil meter - - AL 


6 max., 13 ic new We watcuTAblan? 
COMPRISING Vor € of 15’ volt batteries of THE NEW W.B. “STENTORIAN”’ 
A 4-Va Hig ; a 


shed in “ Old Gold*’ 
fu trol of BARB 
Ulen with « 


max 

Amplifier for use on A.C. or D.C. mains 1 amp £1/17/6 1 Fi SPEAKERS ARE IN STOCK 
watts output Incorporating independent Por 6 or 12 volt beatterics at max Mode! H.F. 64aeh 22/10/6 
Mike and (ram., either of which can be 2) amp 22/5/23 ~ del H.F. 6-tnch 406 

Tone Control and independent iaput or 12 volt batterice at max yiel HF. d-ineh 

4 amp 23:26 Model BLP. 10taeb 14/ 
which obtains its polarizing An easily followed Wiring Diagram is included | These epeakers are of the very latest design and provide 
batteries are necessary with each kit quality reproduction for the lower price range, 3 or 16 
Speaker with the “ Ticons!'’ magnet for chin models are available 


THE COMPLETE EQUIPMENT is all contained in the A COMPLETELY ASSEMBLED 
PORTABLE CARRYING CASE £4 8/()/() 4 VALVE T. R. F. CHASSIS 


Including 4 5 in. P.M ‘ov 
He» ineced from £30/9/-. HIRE PURCHASE TERMS. DEPOSIT £4/10/- SPEAKER and VALVES . £6 9 6 
. ents of £1/5/4 @ Light in weight @ Kasy to CARRY @ UENI 
' j K. An illustrated leaflet containing free data is available on receipt This receiver ie of a Ay (Pius 7/6 carr 
‘“ Berl oe 

Main It 
covers both Long and Medium 
ebands, and incturies the 
' ™m yo-- valves 

he line eing 1aBAa6 


109 ~ 115 FLEET ST. Bo =< 


Micctivity and sen 
yveral| size of the complet 


LONDON, E.0.4. Phone: CenTRAL 5812-3-4 sZt 


* tor 16/6 (plus 2/6 carriage 
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5 SUP T LATEST ect, A oy aie al 
RADIO-GRAM CHASSIS ;.2 caspian C POST OFFICE 
3 WAVEBANDS :—L.W. 800m-2000m, M.W. 200m-550m, S.W. 16m-50Om . 


Chassis size 12hi0. « Shin Zin. Attractive Giess Dial 10in. « 44in. edge lit by ; io}. TYPE 

8 pilot lamps. Horizontal or Vertics! Station Names and 4 control knobs, walnut or a\ 4 

ivory to choice. 4 position WiC ewiteh, L.M. 6. and Gram. P.U. sockets. Modern ‘oll f MAGNETIC RELAYS 
erouitry, al) coils adjustable dust cored aad only quality components used throughout a 
Dela VC. and neg. teed-back, A.C. mains 200/260 ¥. Double wound transt 3,060 and 600 

isolates chassis trom mains. Aligned and calibrated ready for use : a Contractare ta 


BRAND NEW & GUARANTEED @9.415.0 Carr. and ins. 4/6. iy ~~ %$4.M. GOVERNMENT AND 


3-ohm speakers suitable for this chassis available 8” 17/6 10° 20/- hla tala “© ee... 


This chassis is a genuine bargain and delivery is reasonably good a : COILS up to 90,0002) 
CONTACTS up to 8 amps 


BARGAIN VALUE IN RECORD PLAYERS ¥ i iV INSULATION up to 5 kv 
ty 


3 speed Model 33;, 46 and 78.2.7.M. This brand new autochanger Mixer 
y 7, 10 and 12 inch records. Xtal Cartridge Type Pick Up with Sapphire 
ws 4,000 records. Spring mounting. Base board size lbjin. ~ 12jin 
Depth Zin. Special Bargain Price whilst stock lasts 
Price 9igns. only 


wMIXER TYPE MECHANISM DUO POINT SAPPHIRE STYLUS Specialists in Tropicali- 

sation and Inter Services 

WE SPECIALISE IN RADIO COMPONENTS a singe the 
Conforming to Ai.D 

The following are & few items from our stock —send tor our Bargain Lists, price 34 C.1.E.M.€. standards 

COAXIAL CABLE Latest semi-ai. spaced Polythene insulated 80 ohm PROT fe) T YPER ela ys 


coaxial by leading manufacturer. Feeder losses cut by 60 per cent (maker's cuaran- 
t20) fia. diam., stranded conductor, highest quality. Only 04. per yd. 8/0 per doz. yds made to specification. 


66 chm Standard Coasial cable jin. diam., 84. x4 POST OFFICE TYPE 
$0 chen Balanced Fein Vester 64.4 KEYS supplied to 
CONDENSERS | ELECTROLYTICS ‘coding Makes New specification. 


Stock 


i Speedy Deliveries 
0006 , TUBULAR~—wireends | CAN TYPES - 
600 vy. Moldsea!’ Enquiries Invited 


0, 1, 00 v, Mold 25/26 v., 60/12 + 
weal 


, 1, 360 ¥ 

1, 600y, Mallory 
2, 5, 0 

1, 1600 ¥ 


§ 460 ¥ 


Cs) 


errr 
‘eoo'o 


A.D.S:RELAYS LTD. pep: ww 
12, STORE STREET. LONDON.W.C.1. 
Tel. :MUSeum 2453 


‘eo 


— 
BOK A®WsBI2IS 


* 680 pl. 1000 pf 


3 
5 
4 
5 


are 
S2Qeooaan 


ote 500/6 ¥ 
6d. each 5/6 per doz 1000 1000 6 + 


CLOSE TOLERANCE SILVER MICAS 
1% TYPES. 56 pi. to 600 pt., 1/0; 616 pt. to 5000 pt., 2/~; 1.6 pf. to 50 pt. (toleranc, 
1 oft) 1/9. 
10% TYPE. 6 pt. to 600 pt,, 1 /-; 600 pf. to 3000 pt. 1/3 


MAINS TRANSFORMERS Fully interleaved and impregnated 


Made in our own workshops to highest crade specification, Fully guaranteed 
All primaries tapped 200 250 ¥. All secondaries full wave 
HEATER CRT HEATER ISOLATION MAINS TRANSFORMERS 


i mA., 260 ¥. or 300 ¥. sees., 
TRANSYORMERS TRANSFORMERS y v. or 6.3 ¥. .1 amp reet., 
Low leakage windings, with |65 v. 26 «. Hirs., 21)- 

64v. 1568, Wy ad - oy ~ a Ditto 80 mA., 260 v. 300 y. or 
oo Wine 460 v. seon., 4¥. or 6 ¥, 28 

voltage Lik or 2:23.25 | Reet. 4. or 6.84. 40. Hire 


, ratio. 2 ¥., 10/6; 4¥., 106; | 25 ae ae 
ae 6.5 ¥., 10:6; 18.8 ¥. 10/6 m ye ¥ 

tisntvte futon ats BETES] | TELEPHONE EQUIPMENT 
10 6 aries 12.6 each 32 
All Universa! mounting. Fully shrouded | /3 extra 
LP. CHOKES, 10H 6) mA., 5); 10H 100 mA., 10/6; “20M 150 mA., 12/6; “OH Brand new and boxed American Desk 
200 mA., 14 6 : 

*Pully shrouded | 3 extra telephones with built in ringer complete with 
Rewinds or specials made to order up to 500 VA 

handsets as shown. 59/6. 

RESISTORS PRE-SET W/W POTS 


co leading makes only — ing!) ‘ ac 2 . “te 
nae? es melee cule, | 2» peuteh dete bab ene, dan Ditto : of English manufacture, complete 


7 oe 64.; 2 w., O4 10000 chms, 3 60000 ohms, 4- , > AOE - 
iw ion brabiLivy 7 60000 chase to 2 Megohms (carbon track with distributor | oards. 496 each. 


+ watt, 100 ohms 10 Megohms, 2 - each T ' . h — Se sais E ui rr aoe N 
WERE WOUND MAINS DROPPERS ee oe Fo ee va cece pode ene 
RESISTORS GAC-YBO2700. Complete frequency 


ico ants. Gilicane conted, 90, obs 74, } ae scrambler units for secret telephone conver- 
Ra alee ates g 5 ee te ae ie. ae te sations which cannot be tapped or overheard, 
vo00 pew papas VOLUME CONTROLS for operation from 230 v. A.C. or 12 volt D.C. 

w., 2/0; Offered in brand new condition at a fraction 
WERE WOUND POTS i. smi mites tyr, Lone _mintin of their original cost. £5 each. Limited 


Standard Sweatt type--lone spindies All values, 10000 ohms to 8 Mesohms 
106 ohms, te 60000 ohms, § 6; 100000 Lees ow. B/-; OP. ow., 4/-: DP. ow. 49 number only av ailable 
4 ° 


G. W. SMITH & CO. (RADIO) LTD. 


T R RADIO COMPONENT SPECIALISTS 
oa Tc oie PRIESTOCK RO. THORNTON HEATH, SURREY 3-34, LISLE STREET, LONDON, W.C.2 
BY THORNTON HEATH STATION ° BUSES 130A. 133, 159. 166. 190 Telephone : Gerrard 8204/9155. 


Terms: C.W.0, or C.0.D. Post & Packing ap to jid., G4., Ub. 1)-, Sib., 1/6, Bb., @- 
10ib., 26 
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RADIO) LIMITED 


hh ’ 


3-34, LISLE ST.. LONDON, W.C.2. 


WE PURCHASE ALL TYPES OF 


mAoinvireD = FOR: «CALL RADIO BARGAINS  frceivers ano Test GEAR 


SPECIAL OFFER. PACKARD BELL R.115S COMMUNICATION RE- TEST SET TYPE 774A. “The ideal basis 
AMPLIFIERS. These brand new Ameri- CEIVERS. individually aerial tested. Brand for an oscilloscope."’ These units contain 
can amplifiers are complete with a 6SL7 . : a VCRI39 Jin. CAT and I! other valves 
and 2807 valves, condensers, resistors, A complete A.C. power pack giving E.H.T., 
midget relay, pot and B-way midget plug H.T. and L.T., fully smoothed, paper con- 
and socket 12,6 each with circuit . densers throughout. Supplied tube vested 


£419 6 each 


METERS. Ali brand new and boxed. 0-10 S441B POWER PACK. 200-250 volts inpur 
mia round, F/M Micoil, 9/6; 0-100 Output 300 volts 200 m’a.. 12 volts 3 amp., 
und, F/M., M/coil, 9/6; 0-150 mi/a., choke and condenser smoothed, 5U4G recti- 
F/M., Micoil, 7/6; 0-200 m/a., 2in fier, 62/16 each 
Micoil, 7/6; 0-200 mia, 2tin 
FM... M/ coil, 9/6; 0-20 volts, 2in. square, . AMERICAN POWER RHEOSTATS. 
M/co 7 é. 7 Brand new and boxed 8 ohm, 3.3 amp 
8/6 each; 8 ohm, 2.5 amp., 7/6 each; 60 ohm 
AMMETERS 0-1 amp., 24in. projecting, 1.3 amp., 7/6 each; 90 ohm, 0.74 amp., 7/6 
R.F.. 76; OS amp., 2hin. round, F/M., AF., new in original cransic cases, €11/19/6 each each; 200 ohm, 0.3 amp., 5/6 each Ideal 
7/6; 20,20 amp., 2in. round, F/M., M/l., 6/6; Brand new but shop soiled, £9196 each for train, model or charging control 
0-30 amp., 2in. square, F/M., M/coil, 7/6, A combined power pack and audio output 
stage for A.C, mains, can be supplied with P.40 POWER PACKS input 200-250 volu 
A.c. VOLT METERS 50 CYCLE. 0-15 a receiver for an extra cost of 79/6 A« Output 175 voles 60 m/a., 12 voles 2.5 
F/M., M/1., 8/6; 0-20 volts, amp. Fully smoothed, 5Z4 rectifier. An ideal 
Mit, 10/-; O300 voits, P.O. UNISELECTOR SWITCHES. 4 power supply unit for the American RA-IB 
Mi\., 25/-; 0-300 volts bank, double wipers, 25 position, brand new receiver, 32/6 each 


326 each Ditto, 8 bank, 45 each 

- S" PHONES. A MINIATURE 
AMERICAN “ SPRAGUE" CONDEN.- U.H.F. TRANSMITTER RECEIVER. 
CRYSTAL MICROPHONES INSERTS. SERS. Brand new 4MFD, 600 volt The Complete with all valves, vibrator power 


ear ai ble off the m ensi- finest eve oduced 06 each 
are aga 4. ble to offer these : all » ao inest r pr » 8 . pack, headphones and microphone, aerial 
roph " t n h he 
shone inserts at a fractio o' and canvas satchels for attaching to ¢t 


e ize on i . CAMERA CONTROL UNITS TYPE 35 
whys : tb AT ee No. 20. For operation on 24 voits D.C Brand body, €4/10/— each 

new, 22/6 each P.O. KEY SWITCHES. Double pole eane 
MAINS TRANSFORMERS. Aili 230 volt PYE 45 over Complete with knob, brand new 
50 cycle input 250 x 250 vole 150 mija., 4 » ; MEG. I.F each 
volt 3 amp., 9/6; 500 x S00 volt 170 m/a., -: p STRIPS. DEAF-AID EAR PIECES. A miniature ear 
4 volt C.T. 4 amp., 3,000 vole insulation, 22/6 . omplete piece ideal for crystal sets etc., 3/6 each 
each; 670 x 670 voit 200 m/a., 6.3 volts 4 amp., — . television 
5 voles 3 amp., 49/6 each; 1,500 voles 330 m/a., i TELEPRINTER EQUIPMENT. AP. 
52/6; 2,000 voirs 5 m/a., 15/6; 4 vole 14 amp., with 6EFSO valves. Size 14 x i | |PARATUS TELEGRAPH TWO TONE 
6.3 volts |} amp. 10/6; 6.3 volts If amp., finest strip ever produced, 69 6 each complete MK. tl. Complete with al! valves and send 
5/9; 6.3 volts 3 amp., 9/6 each Brand new receive relays, €7/10/— each 


AMERICAN INSTRUMENT POTEN- RELAYS. Polarised twin 600 ohm coils, 86 EX-W.D. POWER PACKS. 230 «volts 
TIOMETERS. Brand new and boxed each. We stock all types of relays, 600 and A.C. input Output 150 volts 60 mia, 6.3 
10,000 ohms, 5jin. diameter ideal for 3,000 types, heavy and light contacts, including volts 14 amps. Fully smoothed, metal rectifiers 
bridge, et 2216 each platinum, send us your enquiries, we are the 29 6 each 


Raspens So Se ware _ | [BATTERY CHARGERS 100250 vol 
CHROMIUM PLATED TELESCOPIC HOUR RECORDERS. A time recorder A.C. input 24 volts 10 amps. output, perfect 
AERIALS Min. length I2in., extends to for operation on 200-250 volts A.C Range working condition, fine and coarse controls 
48in. Ideal for car radios, etc., 7/3 each from 1/10-10,000 hours on 5 separate scales 412/10 ~ each 
| [Supplied brand new and boxed, 39/6 each PETER SWITCHES, Scanderd - 
- ran . tandar . axiley 
a Nomhors Electric,” finest ever produced] | PMULTIWAY TOGGLE SWITCH BOXES. type, @ bank, single pole, 9. II or 12 
ohms, complete with P.O. Jack Fitted with 16 toggle type switches Ideal way, 7/6 each 
each for train or model control, brand new and | SOUND POWERED MICROPHONES 
boxed, 4/- each AND RECEIVERS. No batteries required, just 
METER RECTIFIERS. Full wave 2 mia NIPHAN PLUGS. 3 pin 5 amp. waterproof connect wires to speak or listen, 3/6 each 
ST¢ brand new, 8/6 each . mains plugs and sockets. Set of three, 12/6 
per set. Set of two, 10/6 per set Test ser Mh 5 28. Complete with 
» flush mountin 0 microam 44in. meter 
TYPE 4 WAVEMETERS. Contey genes 100 MICROAMP METERS A ihin housed in a ll ee case with afl other 
gt yp ee Soe “var flush mounting meter, scaled 0-1,500 yards useful components, supplied, meter tested 
Mics brand new and boxed, first-grade instruments, brand new and 63/-— eact 
¥VU39, SP6i, EASO and CVSi , 
r 296 each. Less valves 10/6 each. bowed, 42/6 cach 
| TRANSMITTING VALVES. We have a 
TEST SET TYPE \09 Brand new, fitted large selection, 629b, 250TH, TX3-200, 1X4 
MIDGET REVERSIBLE MOTORS. for eg ae 0-5 m/a., Ny meter, also 0 ? ve = 400, etc., send us your enquiries 
peration on 4, 6, 12 or 24 volt D.C. Size mn - meter, with mains plugs & leads ‘ 
2 x thie die length 4 x tin. Ideal for and many other useful parts, 12/6 each yates ya Ape eye ior. HR 
model makers, locos, boats, etc., 10/6 each 


7 ~—' ser 
» CONSTRUCT A 
-* ~ QUALITY AMPLI- Ac. OR D.C. TEST METER. 300 vox 


8 pole, FIER. This amplifier moving iron, 3jin. meter, housed in wooden 
case, complete with vest leads, 39/6 each 


MUIRHEAD PRECISION BUILT KEY 
SWITCHES with heavy contacts 
2 way, brand new, 4/6 each is «designed to give 
‘ quality reproduction of 
CERAMIC SWITCHES. 3 pole 4 way 4 eres Fenendé G2 @ orien Ge my + y—\ amare Type CKSOSAX, brand 
bank, 106 each; 4 pole 3 way 3 bank, 6/6 : 4 ik suit any pocket. Sup now ; 
paetihalicnat typename, ' : d bol ye A EX-A.M. SWITCH BOXES. Fitted with 
ast nut an jolt with an attractive crear 3 independent 5 amp. switches, size 34 x 2 
TELEPHONE HANDSETS. Ex-Ameri- cabinet and easy to build point to point x lin. Ideal for models, cars, boats, etc 
can, standard >. type, 12/6 each. wiring diagrams Push-pull 6V6 output U9 each 
stage giving 8 watts output. Output matched 
H.R.O. 6 VOLT VIBRATOR SUPPLY a 15 ohms, tone +a ye HOURS OF BUSINESS: 9 a.m.-6 p.m 
UNITS. Ourcput 165 voles 80 m/a., 6.3 voles controls or aperetien on 200-2 0 volts Thursday | p.m Open all day Saturday 
5 eens 6XS rectifier, choke and conden- A.C. Complete vaive line-up, 65N7, 6V6 
sar dmintied ‘alkene ta 6V6, 5Z4. Complece kit, €5/10 This PLEASE PRINT YOUR NAME AND 
od egal dies ent tends. bread now amplifier can be supplied ready buile and ADDRESS CLEARLY ALSO INCLUDE 
. tested, 46/10)~. Circuit only, 2/6 POSTAGE OR CARRIAGE ON ALL 
ITEMS 
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SCR-720 RADAR EQUIPMENT EX-USA CONSISTING 
OF THE FOLLOWING ITEMS: 

RADIO MODULATOR BC II42A. RADIO FREQUENCY 
UNIT 6.C. 1091|AM. CONTROL BOX B.C.1150V. RECTIFIER 
oo tie RECTIFIER RA-90-A AND POWER EQUIPMENT 
-€.1568. 

ALL THE ABOVE ITEMS ARE SOUND AND CLEAN 
AND FORM THE MAJOR PART OF THE COMPLETE 
SCR-720 SET AND OFFERED AT A FRACTION OF THE 
ORIGINAL COST LIMITED QUANTITY AVAILABLE 
ONLY. PLEASE WRITE FOR FURTHER DETAILS, ETC. 


50 WATT AMPLIFIER EX-GOVT. With 4-KT6é6s in paralleled 
push-pull Standard 200-250 v. mains input, A.C. Output impedance 
600 ohms line. High imp., gram. and microphone input. Bass boost 
control ficced. This excellent quality amplifier is housed in a strong 
metal case and is ready for use. Our price £25, carriage paid. 

ELECTRIC LIGHT SLOT METERS. 200-250 v. at 5-10 amps. 
1/- in slot at 6d. per unit, vd eeramens Led. All bakelite case, in 


wy foes condition, 50/- 
PHONE L SPEAKER Xing 2 (By Vitavox). Semi-re-entrant 
all-metal H/Duty 6in. P.M. 15 ohms S/Coil, with 600 ohm built-in 
line transformer, housed in a strong wooden case. £1/5/-, carriage 5/-. 
WESTON BATTERY-OSCILLATOR, MODEL £692 TYPE 2. 
New and unused. Coverage 100 kc/s-26 Mc/s. Audio output approx. 
400 c/s. Available complete with instruction booklet at the ridicu- 
lously low price of only €5/19/6, p.p. 4/6 extra 
VITAVOX PRESSURE UNITS. Heavy duty, P.M. 20 watts. Brand 
new. €4/9/6, carriage § 
TARUVOX Lay ones P.M. SPEAKERS. Grand new and 
boxed, 39/6, 
ROTARY CONVERTERS 12 v. D.C. input, 230 v. A.C. 50 cycles 
output at 100 watts. Brand new. £4/17/6. Ditto 24 v., same price, 
carriage 7/6 
INDICATOR UNIT TYPE 362. Containing VCR97 with screen 
and base, 4-VR9is (EFSO), 3-VR65s, 3 — diode, .| at 2.5 kyv., 
etc. Bargain value at €2/19/6, carriage 5/- ex 
RA-G6 RECTIFIER UNIT (PART OF SCA. 720) EQUIPMENT. 
Containing the following valve line-up: 3-6L6 metal valves, 3-5T4 
metal valves. 2-657 ges, 2-VR150/30s, etc., etc. Bargain value at 44/19 6, 
carriage 5 
A.C./D.C. SUPPLY UNIT. (S.T.C. Selenium rectifier). Complete 
with mains isolation transforme fixed and housed in strong metal 
cabinet. 250 v. A.C. at 200-220 v. D.C. at 3-4 amps. Ready to use for 
48/10/- only, carriage |0 
R.115S COMMUNICATION RECEIVERS. § Individually costed 
and despatched in good working order. Cases slightly soiled. €8/19/6, 
brand new, £10/19/6, 
RECEIVER TYPE 109. in good condition. Freq. range |.8-3.9 me/s 
and 3.9-86.5 mc/s continuous, Designed to operate on 6 v. battery 
Limited quantity only, €4/7/6, plus |0/- carriage 
TRANSMITTER. RECEIVER No. 19. Complete with all valves. 
Soiled but go Bargain vaiue at £6, carriage 10/- 
CATHODE RAY TUBES. Type 36P!, Jin. new and unused with 
base and screen, 42/6, p.p.2 Type VCR1 38 (ECR3S), 34in. with screen 
and base, in new and unused condition, 42/6, p.p. 2/-. Type VCR97, 
6in., ex-equip., in good order, 20/-, p.p. 3/6. VCRI3I, lin. C.R.T 
new and in perfect condition, Miniscope replacement tube, etc., 35/-, 
pp. I/-. Type CV1526, 2tin., 4 ¥ oe 3,000 v. anode. Complete 
with base and mu-metal screen, 20/- 2/6 
PHOTO ELECTRIC MULTIPLIER ‘CELLS. TYPE 931A, £2/10/- 
p.p. I/-. Also 931A complete on chassis with multiplier network and 
2-632 valvehoiders, etc., €3/10/-, p.p. 2 
PAINTON PLUGS AND SOCKETS (MIN. JONES). All 
types available. Delivery ex stock Please let us quote you 
HIGH VOLTAGE TRANSMITTING CONDENSERS. Hank 
post type (25 pf. 8 kv.), (40 pf. 9.6 kv.), (500 pf. 15 kv.), (600 pf. 9.6 kv.), 
(750 pf. 15 kv.). Any type, 3/6 each, p.p. | Also in stock, glass vacuum 
condensers. 50 pf. 32 kv, 25/+, p.p. | 
U.M.S. SMALL COIL PACK. Size 2}in. x 2hin. x thin. Very good 
uality, with circuit diagram. 19/6 each only. Every one guaranceed 
ERAMIC doy » mem SWITCH (WEARITE). One-pole 
12 position 2 bank, 7/6, 
613 CERAMIC vr VE HOLDERS 9/6 each, p.p. 6d. Also 4-pin 
large ** Jumbo "’ « alve holders, 6/6 each p.p. 6d 
B.C.414A SPEECH AMPLIFIER (Part of B.C.610 Equipment). As 
new, €25 
EVERSHED AND VIGNOLES (EX-G.P.0.) HIGH-RANGE 
CONSTANT to tage +> oe | mpeowe 5 meg-1,000 meg-infinity. In 
ood working condition d »den case, £7/10/-, carriage |0/- 
VERSHED AND VIGNOLES. 250 v. LOW RANGE BRIDGE 
MEGGER. 5,000 ohms.-20 megs.-infinity. Finished as above, €7/10/-, 
carriage 10 
CRYSTAL CALIBRATOR-~-MARCONI (FX-GOVT.) Freq 
range: 170-240 Mics. Perfect condition, complete with instruction 
book and spare vaives Standard input, 200-250 v. A.C. at 50 
cycles. €6/19/6. Care 
AN APA-! CATHODE "RAY INDICATOR AMPLIFIER UNIT, 
Complete, comprising JBP! C.R.T., 7-4SN7ges, |-6H6, 1-6G6, 1-2X2. 
1-6X5, valves. Bargain value, €4/19/6, plus 10/- carriage. 
TELESCcoPic AERIALS. Min oe Pa max. length 48in., 
suitable for car radio aerials, 8/6 each, p 
HALF MILE OF TWIN DON eee “TELEPHONE WIRE 
Brand new, on wooden drums, €2/12/6, per drum, carriage 10/- extra, 
England only 


MANY OTHER LINES IN STOCK. YOUR ENQUIRIES 
INVITED, TRADE SUPPLIED. 


15 LITTLE NEWPORT ST., LONDON, W.C.2. 


GERrard 6794/1453 


May, 1955 


COMPLETELY BUILT SIGNAL GENERATOR 


Coverage 120 Kc's- 


63 x 4tin 
Size of scale 64 x 3iin 
2 valvesand rectifier 
A.C. mains 230-250 
v. Internal modula- 
tion of 400 <.p.s 
to a depth of 30 per 
cent., modulated 
unmodulated 
output con 
tinuously variable 100 milli volts. C.W 
and mod. switch, variable A.F. output and 
moving coil put meter. Black crackle finished case and white 
panel Accuracy ¢ or nus 2 £4/19'6 or 34/- deposit and 3 monthly 
payments 25/-. P. & P. 4/- extra 


PATTERN GENERATOR 


40-70 Mc/s. direct « 


bration, checks 


and line time 
frequency and linearit 
vision channel aligr 
ment, sound channe 
and sound rejectio 
circuits 

channel 


front 

mains 

This instrument w 

align any T.V. receiver 
accuracy plus or minus 

! Cash price £3/196 

3 monthly payments of £1. P 


EXPORT & TRADE ENQUIRIES INVITED 


(N.B. Post and packing charges stated apply to British Isles only.) 
a Both generators guaranteed for 12 months * 


USED A.C. MAINS 5 VALVE, 3 WAVE-BAND 
SUPERHET 


CHASSIS 


Size 114 x 84 x Jin., cor 
plete with 3 wave-band 
scale, size 103 «x 57 
pair of 465 Ke Fs 
tuning condenser, mains 
transformer volume 
control with switch 
tone control 3 wave 
band coil pack (this is 
pletely detachable coil 5 
separate small chassis 
small condensers and 
biasing condenser 


19'6 Pati. feh, : 
5 


Post & Knobs 


t > ve-band 
As above wo wave-ba Packing 3/6 4/6 exere 


USED TELEVISION TUBES WITH HEATER 
CATHODE SHORT 
GUARANTEED FOR THREE MONTHS 
sie hearer iuodecal base: all with bent gun construction 
43/176. Post & Packing 7/o extra 
41/176. Post & Packing 7/6 extra 
Maximum €.H.T. 10 ¥ 


ve complete with line and E.H.T. Trans 
ne and width control scan coils and frame 
put Transformer, 35/- extra 


SPECIAL NOTE: NO GOODS SENT WHERE CUSTOMS 
DECLARATION IS APPLICABLE 


Terms of Business: Cash with order. Despotch of goods within 3 days 

from receipt of order. Where post and packing charge 's not stated 

please add 1/6 up to 10)/-, 2/- up to £1, and 26 up to &2 All enquiries 
S.A.E., lists Sd. each 
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MAINS TRANSFORMERS PERMEABILITY Crystal Set, medium aad long weve 
on Pr “P TUNED T.¥. UNIT plastic cabinet, 16/-. 
00-0-300 4 v Headphones, per pair, §/- 
: 22,6 Speaker Matching Unit on sluminiun 
Shrouded, drop - through cheasts, 315 chme sovenibie, 19/6 
¢ 4 am ¢ Line and E.HLT. _M 
wing ferrocart core, compiete with 
and width control, and corona sh 
US7 reotifier winding, 35/-. 
; - line and E.H.T. Transformer, 
Drop thre “0 wing ferrocart core, complete 
~ 6hin. deep, 4in. Sin, biank-seale. Width including seale-overiap l4in. Four stages tip line and width contr 
280-0 -280, ugh, 80 permeability tuned. with 3 valves. Post and Phe. %/-. 22/1916 7 
amp. 5% T.V. CONVERTER for the new commercial stations complete with 2 valves, Frequeney;—ean *! * *#'® = es 
150-0-250 8 P . be set to any channel within the 186-196 Mc/s. band. L¥.>—will work into any existing T.V Sean cstle, low line low impedas 
frame, complete with frame transfortne 
' to mateh above, 27/6. 
i < RF gain, * Greats EPS as local oscillator. BOOS] as RF AT and mixer. The gain of Line and E.4.T. Transformer 
Bes Gis . the first stage, R.F. AMPLIFIER 10 db. Required power supply of 200 v. D.C. at 25 mA. 6.3 ¥ art core, BYG1, heater + 
amp. 11/6 A.C. at 0.6 amp. Input filter ensuring complete treedom from unwanted signals. 2 simple woplete with scan coils and 
- adjustments only. £2/10/-. P. & P. 2/6. stput transformer, and line and widt 
re * @ ’ USED 12in. TUBE, aluminized, heater cathode-short, 1OKV max. 2 v. heater complete with outrol, 22/5/-. F. & P. a- 
», 19/6 ne and &.H.T. transformer 0 KV with ferrocart core, line and width control, EY51 rec. winding As above, but complete with Nine anu 
Auto-trans. © ’ f trame O.P. scan coils and 12in. Perspex escutcheon. £€6/17/6. FP. @ FP. 7/6 fr — bh ain a 1 . 
‘ a 2¥.2 As above but with 12in. non-aluminized tabe 60hV max. €5/17/6. PF. @ FP. 7/6 0 mA. ‘choke, 
0-0-2650, A ‘ GENERAL PURPOSE 3-IN-1 MAINS TRANSFORMER. Input 200/250. See. 250 ¥, 950 mA. 0 wkg. 360 mA. A.©. ripple “2 19 6 
6.3 v. 4 amp. twice, 2 v. 2 amp. 500 v., 350 mA., 6.3 v, 4 amp. tw 2¥.3emp. Auto-trane PaP.s 
A r 4 former, 110, 250 v., 250 watt, 19/6. P. & FP. 3/6 
ito rans I Valve Holders, moulded octal Manda 
4 y by famous manufacturer Goo Tt 74 ch. Pasolin, octal 
ami ‘? on aluminium spool, 17/@, port paid ae and lostal, 44 ee 
PLASTIC CABINET, - illustrated, 11g x 6) = Shin, in Walnut, Cream and Green, also 7 BSA and BOA, 74. each. BIG 
Primary, ‘ fully shrouded, sereened in polished Walnut complete with T.K.I moulded and BOA with sereening can 
primary, 3 . on 716 chassia, 2 waveband scale, station names, 1 6 each 
apes ~ new wave-baad, back-plate, drum, pointer - 
Pri 200 ¥ 0) and 500-0-600 spring, drive spindle, 3 knobs aad back #2 mid whe 
1A. bot v. 3 amp 6. P.a P. 3/6 ry — 0 on 
t 4 th superhet ¢ * 22 = wig 
wi uperhet chassis, 23/6. 40 mid, 400 wkg 
Used metal rectifier, 290 ¥, 60 mA., 8/6 16 x8 mid... 600 whg 
gang with trimmers, 6/6; M. & |! ¥ 16 x 16 mfd., 600 whg 
a e . 16 = 16 mfd., 
; heater trans 
volume control switeb 
change switch 
condenser, ]/«; re -, condenser 


Drop thro 
. ‘iy 


ropregnated 
and 240 Me 
0 


enor eer en 
‘oooeoo ’ 


au 
» separate 


ee ees 
a' oe 


kit, 4/- 
t regnate Oyldon 5 channel T.V. Tuner, uses EPO and 124 T7 lees valves, ] 
Mains Transtormer - u Rediogram Chassis, 6 valve A.C./D.C. 3 wave-band superhet 9 9. 200-550 and » 600 ¥. wke., wire ends 
a” eth aememahe Inaster tie 1,000-2,000 metres, LF. 470 Ke. size of chassis 13 x 6) x 2hin., size of scale 7) Shin. Valve » 500 v. whg., tag ends 
: % . ne-up 1001, 10F9, 1OLD11, U404 and 10P14. Twin mains Giter input, 2 diel lights aod Sin 20 v. wha., wire ends 
- - rM., £8/176. P. 4 P.6 . ppne ees 
» n f , 7 mm 
. 30 Par CRI00 Coil packs in first-class condition oscillator section, complete ripp 
MAINS TRANSFORMERS, hassis with SEE tuning condenser, 19/6. P. & P. 3/6. ‘ ° 280 mA 
sd voltage panel CRIOO c. 1.F.s, types 3, 4 and 5 and F.B.O., new condition, 7/6 each. on! eee. Far} 
465 Ke. Xtal for CRIO0, 12.6. As yd wes 
r 16+ 16 mid., 350 wkg 
1500-250 75 mA : 4-gang tuning condenser for CRI00, 9 6. 
la. 13/6 CONSTRUCTOR’S PARCEL, medium and long wave A.C. maine 230/260 2-vaive plus meta 
as rectifier, comprising chassia 10) * 4) x liin., 2 wave-band scale, tuning mdenser, wave 
0-0-4500 ’ hange switeh, volume control, heater trans., metal rectifier, 2 valves and v/hol thin 60+ 100 mid 
. and bias condensers, resistors and smal! condensers, and mediur ‘ ve ox t 60 mfd., 
500-0-500 260 mA. 4 ¥ s, 4 wound, 22/6. P. &@ P. 2/6 extra. Circuit and point-to-point, 1/3 92432 = min, 275 wks. 
I », 4v.C.T. 44., 7 50 méid., ka. 


-_ 
= 
- 


Gin. T.V. Cabinet, f t in contrasting Miniature wire ends moulded, 10 pi. 

sinut venee if mg, Litin in ool : - 00 pt., aad 001, each, 7d. 

“ : . Ca ~ oe a. > = om — T.V. Filter, im lightly tinted Perspex 

. 4 eine 134 x 1h x 9/16in., 46. 

sosia 20 4 1. - 4 : . new w- = « - ; Combined 12in, mask ond escutoheon, 
hames ‘ n lightly tinted Pe 

o. ME. Speaker, 1,0 20D eld / « 4}ir edged in brown. y 

cabinet, 12/6. As above for wie tube 

176. 


un in ¢ 


holders, 
, Lv, oy ; : Frame Oscillator Blocking Trans., 4/6 
6. Pa! ; $50 ‘whe. tains \ é y Line Ose, Blocking Trans., 4/6. 
in. ME t , 260-0-250 60 mA., 6 _ ! Tube Mounting Bracket, size 9) « 4f\n 
wd fe “4 Ary 2 5 v. 2 amp. and 6) livin. tabe clampa, 2/- 
meats wo with O.F. trans 
me Controls. Long 7 . 306. Pa P.3 


K K.1 


& A. T.¥. emergised Ghin. speaker, 


. : — 
Yelame Gontecls. Len und Battery charger, input 230/250 v. output 6 and 12 volt |! amp. Black 4 henry 150 mA., 9/6; 200 mA 10 hears 
crackle finished case size 10 x 6 x 4in. Incorporating metal rectifier, 106: henry 200 mA., 60 obime 
' ry . main on-off switch, and output switch, 2! -. P. & P. 3). 8/6. 
. ee . OUTPUT TRANSFORMERS, *iandard type 5,000 obras 4/9; 42-1 with extra feed-back P.M. Foous Unit for any © or 12in. tube 
windings, 4/3. Miniature 42-1, 3/3. ] 1, 70 od 14,000, 56/6. 10-watt push except Masia i2in. with Vernier 
Frimmers, 5-40 pt., 54. 10-1 ao pull, 6V6 matching, 7/-, 90-1 3 adjustment, 15/- 
10 104 PUSH- BACK CONNECTING WIRE . ‘ A P.M. Foous Unit tor Mazda, i%in., ow 
STANDARD WAVE-CHANGE SWITCHES é-pole 8-way, 1/9; 5-po le. 2 Vernier adjustment, 15/- 
1/9; 9-pole 3-way, 3/6; Miniature type, long spindle 3-pole +w yey Wide Angie P.M. Foous Units, Vernier 
2/6 each. %-pole li-way twin wafer §/-; l-pole l2-way single water 5y- r ad). state tube, 25/- 
POTATO AND VEGETABLE PEELER Energised Foous Coil, iow resistance 
By tamous manufacturer, To suit models A200 and A700. Capacity 4ilbe.. complete with mounting bracket, 17/6 
size 49.3% water pump. Al! aluminium construction, white stove-cnamelied finish. Originally intended los T for Mullard or Bnglieh Bieotr 
tor or on an electric food-mixer, can be easily converted for hand operation. 36/6 tub  % peld 
P.& Pa - 


mer, tror rev! » ‘ won-cored 1.P« 


Twin-Gang .0005 Tuning Condenser, 5/- 


Wearit 


6 
Mains Droppers. 0.5 amp ) oh PERSONAL SHOPPERS ONLY ' waned neurons ms Ke 
on : 410, 1/6; ¢ 717 Kolarger, 17/6; \2m., 276 mo. 06 
1 


100 ohma, 
' ma, tapped —- 
2/6; 0.2 amp., 1,000 ohms, vitreous, tapped Used Gin. Tube with ion burn, 17/6, o 1 .~ ‘ ee. te 
Metal Rectifier ’ 1 2/6; vitreous, 0.3 amp., 700 tapped 60 paid (ancus |= mauutacturer 
Meta) Rectifier m 640, 600, 3/6. FP. & P. on each 34 Line O.P. Transformer in «lu ' , rou-dus 
+6 T.V. Width Controls, 3/6. mounte:! r or, 12/6. 


RADIO & T.V. COMPONENTS (Acton) LTD. 


(Late D. COHEN) 
23 HIGH STREET (Uxbridge Road) ACTON, W.3. = Telephone: ACOrn 5901 


Hours of Busines Saturday 9—5 p.m. Wednesday %—! p.m. Other days 9—4.30 p.m. 


Germaniom Orysial Diode, 1/6, post ps lron-Cored 466 Ke. Whistle ¥ 


WrreLess Worip 


(illustration re actual size 

For all A.C. or D.C. mains voltages - long life - 

negligible power consumption - extreme reliability 
MAY WE SEND YOU A DETAILED FOLDER ? 


STONEFIELD WAY, VICTORIA ROAD, RUISLIP, 
MIDDLESEX Telephone: Ruislip 3366 


The new 


LUSTRAPHONE ° FULLVISION’ ( * 


Model LFV. 59 Personal MICROPHONE 


For television « recording 
@ broadcasting « public 
address. 


THE MODEL LFV. 59 is the acme 

of dynamic microphones for t ighest 

quality personal presentation in 

television recording broadcasting 

and public address Ics beautiful 

styling and high performance plus 

extremely smooth frequency response 

and non-directional polar patterns 

makes this handsome full vision 

microphone the finest obtainable 

MODEL LFV. 59 can be used a 
anywhere—indoors or outdoors—in 

your hand—mounted on a floor or table stand—with Stayput 

flexible tube to tilt microphone to desired po 
need to shield the microphone when used in the open air, it is already 
protected from wind noise effects. its design enables MODEL LFV. 59 
to be used under all conditions—in all temperatures and it is unaffected 
by rapid climatic changes 


sitions There is no 


LUSTRAPHONE, the foremost name in MICROPHONES 


Literature gladly sent on reque 


qu — — on 


Lustraphone Ltd. 


St. George's Works, Regent's Park Road, London, N.W.! 
Telephone: PRimrose 8844/6 
Telegrams: LUSTRAPHON NORWEST LONDON 
Cables: | TRAPHON LONDON 


‘3 2 b/ 


Hermetically 
Sé@a led 


transformers 


for 


tropical 


conditions 


STL TRANSFORMERS 


incorporate sound design and are 
manufactured to the highest standards 
called for in the electronic and com. 
munication fields. Consult us for 


your next transformer requirements, 


TEWART TRANSFORMERS Ltd. 
75 KILBURN LANE, LONDON, W.1/0 » LADbroke 2296/7 


Z& IT AERO SERVICES LTD., 


OFFER THE FOLLOWING EQUIPMENT: 


SIGNAL GENERATORS 
Marconi Type TF-144G, range 85 kc. to 25 Me 
rebu It as new 
Marconi Type TF-399G, range 16-150 Mx 
Marconi Type TF-390G/7, range 4-100 Mc 
Marconi Type TF-785B, FM AM, range 0.4 to 60 Me 
G.E.C. Type BW-232, range 500-! 008 Mc 
Type 59 FM-AM, range 96-160 Mc 


BEAT FREQUENCY OSCILLATORS 
B.S.R., mains operated, range 0-5,000 c/s, output 
approx. 0.5 watts, with attenuator £40 
B.S.R. dry battery operated, portable, range 0-16,000 
c/s, with attenuator £40 
G.R. Type 613, dry battery operated, range 0-12,500 
cs £40 
“@Q@”" METERS 
Marconi Type TF-329C, range 50 kc. to 50 Mc «75 
Boonton Type 100-A, range 50 kc. to 50 Mx a75 
All the above equipment 
guaranteed 


flered in perfect operating condition 


Many other types of Test Equipment in stock 
We stock also a comprehensive range of comm 
Aircraft Radio Sets, Accessories, etc 
HEADPHONES 

R.A.F. Type Headgear Assembly, comprising low 

or high impedance earpieces, including electro-mag 

netic microphone él » = 

American Headsets 15-38, brand new, comprising 

two earpieces ANB-H-!, Cord and Plug PL-354 12 6 


cation recei 


Please write for detailed stock list to 


Z & I AERO SERVICES LTD., 
19, Buckingham St., London, W.C.2 
Telephone: TRAfalgar 2371/2 


We always buy American Radio Equipment and Test 
Equipment of any description. 


WireLess Worip 131 


Best Buy at Britain's 


seaAVY = pl it. nae COMMUNICATIONS RECEIVER R. 1155 VALVE BARGAINS 
eens & “* oo —_ < Lex ae. =: Shin, = Ota World-wide reception is ensured by ¢ New and in original boxes. 6AG5, VRS} 
Weight 24 Ib. BRAND ? EW. net om ana 2 I.F. stages. Five wavebands, 2 | (EF39), VRS6 (EFI6), 6K7G, 6CSMet., 6SH7 
a for itt if r devant M.W. and 2 S.W. Magic-eye, larg: la Mec., VTSO! (TTI), all ac 6/6. RK34, E1148, 
buicable fo 19 canna, vases iers, chargers. vernier make tuning simple 4 in 954, 2X2, VUIQOA, all at 2/6. Replacement 
| al offe each, plus carriage attractive black crackled cabinet, its handsome bargain ELSO, §)- 


EX. ADMIRAL 7 wenn appearance does justice to its perb per New, ex units 6AKS VRP! (EFSO), Sylvania, 
Sece oy Se pee - a m $0 oH formance Supplied with FREE BOC VTS2 (EL32), 807, 76. VRES (SP6I), 3/6. 
. 5 . Ea r : . giving circuit data and details of t VTso! (TTI), 3/6, cCvé, VA78 VRP 
. pack required for A mains peratio (EASO), 1/6 each, 15/- dozen 
- Full l-cested before des ity 
5 amps. or other »ssible bina- buy Sere . , 
a > - - én high We ight demonstrated to callers RACKS § 6f U ™ channel P.O. type for 19in 
BRAND NE Ww A very useful trans- A ‘mI r Jitior panels, heavy angle base. Price 79/6, plus carriage 
Sle ee ORIGINAL ' ‘ CAS at cost 
‘ : £11196. Shop as new 
aor Ae H.R. HEADPHONES. Consist of two high 
r 5 49/196. A few on d mods 
SX ADPORAATY sire octt “s. mee: |] terres co sete 2.78; || Feoniancesarpiecs with adunable metal hen 
A., 550 v. at 250 mA.) Two rectifier details of power packs and + ers, of oanes rice, less cord, 6/6 
, v. 3 amps. each. Total rating for booklet. D.F. Loops and V POWER UNIT TYPE 285. A.C. mains 
278 v pright mtg. weight 24 Ib. BRAND Meters available input 230 v. 50 cps. Outputs E.H.T. 2 kV 
NEW, 42/6 A.c. MAINS POWER PACKS ANS » S mA.. #T. 450 voles @ 200 mA.. L.T 
' OUTPUT STAGE. Enable th 55 6.3 v. @ 17 amps., fully smoothed, 2 chokes 
| e H ¥. ee aren oc Ps R97, ae - oe sate dy ot ye oot EW von paper condensers, etc., complete with valves 
t Jutp v.48 without piris VN ’ SUM vU 120 4d EF 50. This s th 
a. Fully guaranteed act 35/-, EVER. Al! our power packs have heavy duty pc power A. for the “ a * enlen 
SPECIAL SURPLUS SNIP transformers, are complete with 'e ‘ ment and should be very useful for T.V., etc 


A REAL BARGAIN AT ONLY 69/6, 


pu 2 kV. R.M.S. output Jones plugs and are guaranteed f 
tified) Size 2iin. x Zin. x Type ’. In smart black meta 

t ONLY 15/- plus Blin. x 4hin. x 6hin less «= speaker rie INDICATOR UNIT TYPE 95. Exactly the 
£4 10'- plus 3/6 carriage 


T B. With buil 5 same as the 62 indicator unit but is 50 cycle 
ype B. ith built-in speaker in 


, or Double deck t , containing load 
EX. MANUFACTURERS’ SURPLUS. Drop || metal case size I3}in. x Shin » of components, 16 $P61, 2 EB34, 4 EASO, etc., ere. 
E : Pri, 200-250 v. 50 c/s. Secondary £5'5/- plus 3/6 carriage Brand new condition (less VCR97) Only 4 

310-0." )v. 70 mA. 6.3 v. at3a.4v.at2a. Can Type C. With an Bin speciall 


speaxer lus 7/6 carriage 
be i with either 4 or 6.3 volt rectifier. Only designed beautiful black crackle yr — 


9/6 plus b postag similar type, 325-0-325 v speaker to match receiver ze Iltin.x INDICATOR TYPE I82A 

100 w 5.3 4a. 4.2 4., supplied to callers ‘ A de Luxe jot Price 4610 - Indicator contains 3 EFSO, | 5U4G, 4 SP6I 
and a 64in. C.R.T. Type VCR 517, complete 
with Mu Metal-screen, 9 wire wound pots 
with large assortment of resistors and con 


plus 3/6 carriage 
NOTE 10 REDUCTION WHEN PUR 
“METAL | RECTIFIERS. Heavy duty, funnel CHASING ANY OF THE ABOVE POWER 


required for bridge Size PACKS WITH RECEIVER densers. Can be converted to Oscilloscope 
"« “0 ue 36 vv. RMS (as described in ‘‘ Radio Constructor’’) 
O amps., £7 10 - per pair, plus 5/- R.F. UNITS. ALL BRAND NEW and Circuit supplied. Tubes have no '' Cut-off 
, BRAND NEW ex-Govt BOXED. RF24, 20-30 Mc/s, 12/6. RF25, 40-50 and can be demonstrated to callers, BRAND 
Ov 250 mA., only 12/6 each Mc/s, 17/6. RFI6, 50-65 Mc/s. 29'6 and RF27 NEW (less relays) in original transit cess 
300 volts, 100 mA. Brand new, 65-85 Mc/s, 32/6. 67/6, plus 7/6 carriage 
)., 6/9 eact i2 v. | amp. Full wave - = = 
116 onch ee te ome unit for | | WEAVY DUTY POTENTIOMETERS. Wire 
OUTPUT METER Desk type in and EASO Circuit provided eed wound on porcelain former, 2jin, aiam, 20 W 
A 200 ohms, 66 each. Colvern-type wire-wound 
mA, moter together with £3,/10/- each 5,000 ohms, 2}in. diam. 7/6 each 
tc. 2 ranges 0-500 mill _ j]s ohms, 2Rin. diem “m8 
tts and decibel scale. Brand new | VALVE VOLTMETERS. €Ex-R Ip - 
F manufacturers’ boxes with instruc from standard A.C. mains, stat ed T. suppl x'TALS 
f es post 1/6 Three ranges 50/200'500 volts ) . c's tin. pins —_ for crystal 
EEE employed 24in 1 mA. FS.D . . eckin etc rand new, boxed 
METER BARGAINS, ALL BRAND NEW hands « ’ 
5 v. (50 ov. i 2 f meg 2 omoplete , ves and tact y American G.E.C. tin. pins suitable 
3.500 vo ) g coi 34 n. proje tion . 1b 4 anew crystal calibrators, etc. Brand new, boxed 
0 mp. si ‘ ni. mt bargain at only 79/6 plus 5/6 T - each 
’ ng ving coil 2 dia , : — 100 kc/s din. pin spacing. British, ex new 
pr neg HOUR-METERS Indicate the tim n units, 15/- each 
desk type given A.C mains operated 
mtg. scaled been in use. ideal for life testing, proces U.H.F. SIGNAL GENERATORS by 
sions, Only timing, ¢ BRAND NEW and 6 R.C.A. TYPE TIOA. Cover 370 to 560 Me's 
Ne 2 5q. pni 39/6 each Large directly calibrated dial, Carrier level 
— . and 400 <'s. modulation monitored by large 
METER RECTIFIERS 1 mA. Salford tnceru BLOCK CONDENSERS. @ 3 . 4 of 200 micro-amp. meter Precision piston 
6. | 


»me wooden instrument 


A - - . é D« -_ at size attenuator For A.C. mains operation {17 

“ be ox , oe “M4 9 Very suitable on all good sality npl ‘ volts 50/60 c/s Complete with instruction 
| ee tells ann Gee Gee etc, Brand new. Price $/- manual. BRAND NEW. 635 

HEAVY DUTY IDIN 7 R.A.F. corresponds to 

HVA MO 4UUUOUONOUOUUUANNENNONONONNNC4N40000000000NLANHEHINHLINIAHIIIILE Re stepome oso one NG By An kph te ptt tt ye 

to carry 25 amy resistance 150 to 300 Mc/s. Also pulse generator. Operates 

0.4 ohms, suitable for physica from standard A.C. mains. Contained in handsome 

oard grey instrument case size 23in. x 10in, x Bhin 

with worm Basis of the audio signal generator described in 

al stand, size wW.W Aug./Sept. 194 Complete with all 

_ MARTINS rr = Sin. x 4in, x 6 high Price valves and in brand new condition. Price 44/196 

=e ae = 7/6 each BRAND NEW Circuit included 


(RAPA GAR 5G 
net a bo ener 


BFO.«s. Ganging Oscillators, | BARGAINS, BARGAINS, BARGAINS HUGE 
16-19-21 & 22 sets 1403 Trans STOCKS OF COMPONENTS, RECEIVERS 
mitters, Indicators 233, Valve VALVES, AT SPECIAL REDUCED PRICES FOR 
volcmeters at Clearance Prices. | CALLERS 


THe eee eee 


CHARLES BRITAIN (Radio) Ltd. 


11 UPPER SAINT MARTIN'S LANE 
LONDON, W.C.2. TEMple Bar 0545 


One Minute from Leicester Sq. Station (up Cranbourn St.) 


Shop Hours: 9-6 p.m. (9-1 p.m. Thursday) Open all day Seturday 


WIRELESS 


Fractional H.P. MOTOR UNITS 


The DRAYTON R.0. is 
a miniature capacitor 
induction type motor with 
a current consumption 
at 230 volts, 50 cycles 
of 0.09 amps pf. 0.9. 


R@G GEARLESS 
Running at 2,700 r.p.m. con 
tinuously ofr intermittently in 

either direction or continuously 
reversed 


RQR GEARED 


continuous or intermittent 
running of reversing at speeds from 

} mins, per rev. to 600 revs. per 
nin., with or without self-switching 
up to 2 1/3 r.p.m, 


RGH GEARED 


Por high final shaft speeds for 
continuous of intermittent running, 
forward or reverse 


Send for List No. .N 


“The DRAYTON RQ. 


The Drayton Regulator & Lastrument Co. Lad., West Drayton, Middlesex 


. 
y actuating valves, damper 
or . ’ 4 


rheostats geneva =mov Por 


ments, rocking baths, flashing 
signs, illuminated models, solder 
ing and welding fixtures, rotating 
tables, automatic light strip feed. 
lubricating and other small purng 

small machines, animated displays 


vibrators, developing baths, 


agitators, fans, aspirators, ete, 302-1 


TWO SPEED—SIMPLE PUSH BUTTON 
CONTROL 


THE NEW K6 UNIT 
List Price 19 GNS. 


SEE AND HEAR 
YOUR LOCAL 


IT AT 
DEALER 


MODERN TECHNIQUES 


138-144 Petherton Road, London, N.5 
Tel. : Canonbury 5896 


WorRLD May, 1955 


FREQUENCY METERS 
2+-8" up to 10.000 cycles 


DIFFERENTIAL A.C. CURRENT 
METERS 
COMPARING THE MAGNITUDE 
OF TWO CURRENTS. 
range of switchboard 
instruments, including 
of Millirange Meters. 


and 

fou! 
type 

THE ELECTRICAL INSTRUMENT 
co. (HILLINGTON), L7D. 


Boswell Square Industrial Estate, Hillington, 
Glasgow, S.W.2. Halfway 1166 and 2194 


CORNER HORN 
ENCLOSURES 


Types H.C.8 « H.C.1 


he jee ta 


For use 
with 
high quality 
8” and 10" 
loudspeaker 
unis 


* 


Available in a wid 
range of hand- 
polished veneers ir 
both contemporar 
and traditional 


{ . 
designs 


H.C.8 £24 | 
H.C.10 £26 


These and other high fidelity equp- 
ments are demonstrated at our show- 
rooms. Dat 10.30 am 
Saturdays 10.30 a.m. - 12.30 p 


*% Send for illustrated brochures 


B. K. PARTNERS LTD. 


229 Regent Se "Phone : REG 


H.P. TERMS AVAILABLE 


5.30 p.m 
f 


London, W.!. (Entrance Hanover St.) 


Wrreiess Worip 


“MUST HAVE” BARGAINS! 


BC.410 MODULATION TRANS- SPECIAL OFFER. Ex-Admiraity 
FORMERS. Brand New spares for this COMMUNICATIONS RECEIVER R.1155 LT. TRANSFORMER. Normal 
farnous American Transmitter. in Maker's The femous ex-Bomber Command Receiver known the world mains input, output 4 v, 20 amps 
Original Cases. ONLY £5 each over to be supreme in its class Covers 5 wave ranges: CT New and unused, these have 


18.5-7.5 Mc/s.,7.5-3,0 Mc/s., |,500-600 ke/s., 500-200 ke/s., 200- | Decome damaged, but are still usable, 
RF UNITS TYPE 26 and 27. For 75 ke/s, and is easily and simply adapted for normal mains use fixin fon now A broken bakelice 
sse with che R.1355 or any receiver full decails being supplied. Aerial tesced before despatch pein —B . Formerly sold at 30/- 
with a 6.3 v. supply. These are the BRAND NEW AND UNUSED IN MAKER'S TRANSIT CASES, now offered at 17/6 (post, etc., 2/6) 
variable cuning unics which use 2 valves ONLY €11/19/6 ’ 
EFS4 and | of ECS2. Type 26 covers BRAND NEW BUT SHOP- — also tested workin 
5-50 Mc/s (5-6 metres) and Type 27 | before despacch, €9/19/6 (carriage 16 © | POCKET VOLTMETERS. Nox Ex- 
covers @5-65 Mc's. (3.5-5.0 metres). | A.C. MAINS POWER PACK OUTPUT STAGE, in black | Govt. Read 0-15 y. and 0-300 v os 
Comp with valves, and BRAND metal case, enabling the receiver to be operated immediately us D.C BRAND NEW AND 
NE wv 1 MAK ER'S CARTONS. ONLY by just plugging in, without any modificatio Can be supplied JSED, ONLY 18/6. 
29/6 each as follows, WITH built-in 64in. P.M. Speaker, €5/5/-, LESS 
speaker, £4/10/- (carriage 3/6) SUNDRIES. Warning light assem 
DEDUCT 1|0/- IF PURCHASING RECEIVER AND POWER blies, Red, Green, or Clear, 2/- ea 
PACK TOGETHER Miniature plugs and sockets, 3 way 7d. 
Send S.A.E. for illustrated leaflet, or 1/3 for 14 page booklet pair, 4-way 9d. pair, S-way 10d. pair 
which gives technical information, circuits, etc., and is supplied Jack plugs, 2/- each. fin. coil formers 
eta { very slight mods. required free with each receiver. “ea by Ad, PY nner 
mt tty A NEW, ONLY 69/6 or less (diode) 6d., ed ceramic 104., Brit 
valves 5-pin Ceramic t/-. Co-axial plugs and 
COMMUNICATIONS RECEIVER RA-1B sockets, Pye 6d. ea., Belling, plug 1/3, 
Just released by the Air Ministry, this is a superb 6 waveban socket 1/4, coupler for joining cable 
OATES bn Na i <~ American Receiver covering 150-315 kc/s., 315-680 kec/s 2/ (post 3d per teem) : 
nal dhe rents: being Pe eg 680-1500 ke/s., 1.80-3.70 Mc/s., 3.70-7.50 Mc/s., 7.50-15.0 Mc/s 
200 mA 6.3 v. § s.. 6.3 ¥. Takes in all important bands, including Trawlers iiuminaced POTENTIOMETERS, lees switch 
s 6 valves SP6!, 3 of vernier scale is most accurately calibrated, and slow motion long spindle, 1K, 3K, SK, 10K, 20K 
Sf €B34, and | of 524. BRAND | tuning is completely free from backlash. Incorporates AVC, | 26 100K, 250K, SOOK, 2M, 2/9 ea 
‘1s MAKER'S CASES ONLY CW, and Sensitivity controls Valves are J of 6K7G, | of shore spindle 50K, 75K, IM, 2 es 
arriage 7/6) 6L7G, | of 6R7G, and | of 6K6G (output). Case size l0in. x WITH switch long spindle, IK, 2K, 
Jin. x I4in. finished in black crackle. Power requirements 2.5K, 10K, ISK, 20K, 25K, SOK, 75k 
6.3 v. and 250 v. All receivers aerial tested before despatch 250K 500K, 2M: 3) 9 ea (post 3d.) 
TRANSFORMERS. Manufactured to ONLY €11/19/6 (carriage etc. , 10/6) . 
our specification and fully guaranceed 


Upright mounting, fully shrouded, SPRAGUE .| mfd. 600 v. metal 


m rimari ubul 10d. ea., 9/6 4 dd 
pale page BENDIX TRANSMITTER TA-12-D — | ‘v's 104-04. 9/6 donen (add pow) 


425 v.-0 425 v. 250 mA., 6.3 v. 4 a., Another magnificent item of American equipment Wave SILVER MICAS AND MICAS. 2pf 
6.3 v.48 Ay 3 2.,65/-. ranges are 1050-1700 kc/s., 2.0-3.4 Mc/s., 3.0-4.8 Mc/s., 4.3-7.0 Spf, 1Opf, 11.5pf, ISpf, 20pf, 25pf, 40pf, 
350 v.-0-350 v 6.3 6 a., Mc/s., and | spot frequency on each can be selected. Vaives 47 of, 50pf rot, dopt, 100pf, | 15pf 
63 5 employed are 3 of 807 and 4 of 12SK7. A ‘’ MUST "' for every 160pf, 300pf, 430pf, 440pf, 1050pf 
a., transmitting enthusiast. BRAND NEW ONLY 44/19/6 2300pf, . 1 mfd., .00016 mfd., .0002 

én (carriage etc., 10/6) mfd., .00025 mfd., .001 mid., .002 mid 

005 mfd., 5d. each, or 3/6 per dozen 


aoe METERS — 


Please ad x astermer FS.D. SIZE AND TYPE INTERNATIONAL OCTAL PLUG 

AEDS GES AP OOF CNETRTEOY PUNINEP 5 milliamp. D.C Flush square 6 Fits into 1.0 valveholder, 2/- (post 3d.) 

00 . D.C Flush circular 

TRANSFORMERS, FILAMENT. o D.C Flush square 

6.3 v.24., 7/6 (postage |/-), 6.3 v. 3 a., “ thermo 2in. Flush square 

10/6. i Zin. Proj. circular 

20 amps 2in. Proj. circular CERAMIC WAY BANK 
40 amos 2in. Proj. circular 

TRANSFORMERS, BHT. Upright 1 35 5 30amps.D.C. Car type moving irc: SWITCHES, 7/6 each 

15 voles A 2tin. Flush, circ., mov. iron 

All meters Brand New in Maker's Cartons 7 v BLOWER MOTORS. Only 

12/6. 


“PYE" 45 MC/S LF. STRIP. Ready 
made for London Vision Channel, this 
5-stage strip contains 6 valves EFSO and 
| EAS supplied with circuit and 


GANGED POTENTIOMETERS 
Double 50K and double | meg. 7/6 each. 


mounting 
EHT for VCR97 Tu Be 2,500 v 
2 v.-0-2 v. I.1 O-2¥.2 


EHT 5,500 v 


a 
Sr 4 \. 
4 ’ +> fhe 5 , . 100 MICROAMPS METERS CRYSTALS. British Standard 2-pin 
7,0 v. 5 ~~ . 2tin. circular flush mounting Widely calibraced scale of 500 kc/s. 15)-. Miniature 200 ke/s. and 
Please add 2/- per transformer postage 15 divisions marked “ yards’ which can be rewritten to 465 kc/s. 10/- each 
wit © irement hese movements ar almost unobtain 
TRANSFORMERS, EX W.D. AND able cone ort telng BRAND NEW IN MAK ER'S CAR TONS SPEAKERS. P.M., 6}in. less trans., 


19/6; Bin., less t -, 16/6; 10) t 
ADMIRALTY, built to more chan | #¢ 4 snip at ONLY 42/6. a a dy ‘21/6 (postage eae 


50 per cent. safety factor with normal 
A.C primaries Brand New CHOKES. 10H 60 mA.. 4+. SH 
and unused. 330-0-330 v. 100 mA. HOUR METERS 200 mA., 76, 20H 120 mA., 19/6 (post 
sv. 3 in For checking running time of equipment up to 9,999 hours 1/+ @a.) 

Operates from normal 50 cycles mains BRAND NEW 


IN MAKER'S CARTONS. ONLY 39/6. MU-METAL seneert FOR VCR97 
TUBE, etc., ONL 


MODEL MAKERS MOTOR. Reversible poles. Only 2in. long 
L.T. HEAVY evry. Has 3 separate 2nd Idin. diameter, with fin. long spindie. Will operate on 4,6, 73/36 twin polythene. Weatherproof 
windings of 5 v.-0-5 v. at 5 amps., and 12 or 24 volts D.C, ONLY 10/6. and suitable for outdoor use, 39/6 
by using combinations will give various 12 v. AMERICAN DYNAMOTO S&S. Output 255 v. 60 mA. per 100 yard coil (carriage, etc., 3/6) 
voltages at high current. ONLY 39/6. Ideal for car radio or running electric shaver from car battery 5.A.E. for sample, trade enquiries 
Please add 2/6 per transformer postage. ONLY 22/6. invited 


CABLE. CLEARANCE OFFER of 


Cash with order please, and print name and address clearly 


U.E.1. CORPORATION London, WGA. Pond, TERMINUS 793F 


p.m. Seturdays. We ere 2 mins. from High Holborn (Chancery Lane Station) and 5 mins. by bus from King's Cross) 


WIRELES: 


v 


May, 


1955 


Transformers 
Transformers 


Transformers 


QUALITY-RELIABILITY 


For the Mullard Amplifier. 

For the Osram 912 Amplifier. 

For the Williamson Amplifier. 

C. R. Tube Isolation Transformers. 
Instrument Transformers, 

and all popular types. 


FROM 


Ellison Transformers 


LIMITED 
62, BRIDGE ST. NORTHAMPTON 
AND ALL LEADING COMPONENT DEALERS 


EDDYSTONE COMMUNICATION RECEIVERS 
Now available on attractive Hire Purchase Terms. 
Cash Price Deposit Monthly 
£42 15 0 ail oO 43 210 
£49 0 0 <9 0 0 43 13 4 
468 0 O £13 12 O £5 0 0 
£106 0 0 £21 40 47 15 6 
instalments are for 12 months 
The model illustrated is the new 840A, All models 
are for A.C. operation except the 840A which is 
A.C./D.C, 110/250 v. making it especially suitable for 
universal use, Descriptive literature of all models 
gladly forwarded 
Latest Eddystone Component Catalogue |/- 


The 
Eddystone 
Specialists 


SERVICES LID., 


55 COUNTY ROAD, LIVERPOOL, 4 


Telephone: AINTREE 1445 ESTAB. 193 
Branch Address MARKET CROSS, ORMSKIRK 


WE PAY TOP PRICES 


FOR 
AMERICAN SURPLUS 
ELECTRONIC EQUIPMENT 
LOOK AT THESE EXAMPLES 
For equipment in good condition 


Receiver R54 APR4 
Test Sets, T1513 
Frequency Meter TS!7 
Frequency Meter B6¢ 
Receiver 8C348R 

We pay similar re 

sted above We par slarly require American test equipment 
f you have anything to offer, telephone Central 7834, transfer 
harge 


prices for 


fad ANTS WHO CONVERTED 8C346, BC3H42, BC3I2 
: rs and power units which you removed 


, DM28, DM21, RA20. 


ese items i.e 


TO OVERSEAS BUYERS 
‘ ck in Europe of American Government 
sid be pleased to 


The following 


upply 


nent and we wo 
t against your enquiries 
of the equipmer h we cans 
BC22! Frequency Meter 
BC348 Receiver 
SCR522 Transmitter Receiver 
ET4336 Transmitter 
SCR720C Search Radar complete, 
and spare parts 
Please write for our t 


also separate units 


for twenty-five years 


ALTHAM RADIO Co. 


JERSEY HOUSE, JERSEY STREET 
MANCHESTER 4 


ve : Central 7834/5/6 


This Month's 
Bargains 


G2AK 


lowing conservative 
620/550/375/0/ 375/550 
or 550 volts at 200 mA 
the H.T. you require 
dings for suitable rec 
ght 244\b. Size 6} x 


tifiers suc SR Y. 5Z3, 83, ote W « 
Df Our price 63 only, Carr. 


64 x Shin. hig 

Paid. C.W ly 
We regret that we 
EIRE or abroad 
METERS: 2 ale Ff sunting. 0-10 mA 
ditto 0-100 mA.,12/6 4 cale re Flus 
ditto 0-150 mA 
20/0/20 Amr 
Thermo., 7/6 
Thermo., 7/6 


a , 
SPECIAL OFFER, 
Gen Amer. 807 Valves, 6'- each or 4 for £1. 


a Ol 
Pi. CIRCUIT OUTPUT nee CONDENSERS. 
Made by f Max. « 500 pf. 1,500 V. ¢ 
( ar : size 5 lo wide x 24, high 
Our pr ce anne 15,- pose fren 
ABSORPTION WAVEMETERS Oo 35.00 Me/s 
tw ‘ a +, 21 and 28 M Ham bands a 
cale e v ndicator bult A MUST for ar 
ack. Only 106. | and packing | 
weASrHo Ne L.R. Type LR No. 3, 9/6, OLR No 
HR, T iRM 2, 17/6, DHR 5b (very x ve), 18/6, p &p.! 
CONDENSERS BuF 600 Tro 750 V normal 


New ex-VV 


cannot accept orders for these from 


Ditto 9-30 mA 


ng Type 0 15 Amp 
, ditto 0-350 mA. 


Scale Project 
ind Flush 0 | Amp. R.F 


condensers 


where stated Please 


rde der £1 


Please print and address All M 


CHAS. H. YOUNG, G2AK 


Dept ‘Ww’ 102 NOLO HEAD, BIRMINGHAM |! 


AND 3254 


110 DALE END, BIRMINGHAM 4 


ne CENTRAL 1635 


Carriage paid r £1 except 


your name 


G2AK 


THE IDEAL POWER TRANSFORMER FOR THE TABLE 
TOP RIG 


This Parmek ade transformer as «6the f 


| 


} 
=4| 


WIRELESS WorLD 


Pp R ©) oO pa S BROS. LTD. 
The Walk-atround Shop 


incorporating high “*Q”’ tech- 
nique using the New Ferrite rod. 
Made possible by simple conver- 
sion of the ‘ Medresco’ Deaf Aid. 


RADIO MINDED AMATEURS wil! at once grasp the interest- 


ing possibilities of this unique unit. Good TECHNICAL DESCRIPTION 

reception (without using a trailing aerial of A three-stage resistance coupled amplifier 
broadcast programmes wherever you are, in two stages with CV 385 (U.S.A. equivalent 
home, office, cycling or hiking, etc. CX, 559) Saeed ane a Gy 200 


equivalent CK 502) output Pentode 
I 


one » . T. supply required is 1.5 V. at 
The Complete KIT of parts includes a Iype total H.T. supply required is 30 V. at approxi 


OL10 Deaf Aid (with Crystal Microphone in mately 1.2 mA. A sensitive Crystal micro 

fe ‘ ‘ — . phone is incorporated The output circuit 
perfect working order and miniature ear phon py og MAD FB 
with moulded ear insert attached; Ferrite rod 4in winding and a suitable condenser to isolate 
5/16in. dia., germanium diode, components, circuit H.T. current. A two position tone control 


liagram and full instructions. ppoe incorporated. A knurled knob 
t) gives finger-tip volume control 


Case sizes: length 3fin. Width Zbin. Depth 
lin Battery leads and plugs are fitted 
. a Post Paid 


Batteries: 1.5 v. L.T. (Type D 18) 8d. 
v. H.T. (Type B 119) 4/3. 
NOTE: The Crystal Microphone in the Deaf Aid CONVERSION DETAILS 


is not used in the Pocket Radio; it can if 


desired be used as a general microphone All components for the conversion are 
and it does not require a matching trans 


former fitted into the space originally occupied 
All who have already purchased our Conversion by the crystal mic rophone with the 
Kit can obtain the Ferrite rod at 5/6 post paid exception of the Ferrite rod used as 


C | SE I | an acrial. The conversion unit con 
. 
sO along. Chm ane ists of a germanium diode detector 


‘y . — -* with a high **Q” Ferrite rod ; this 
HEAR this new Miniature Seed eu Ges Semmes eentiter of 


POC kK KE T R ADILO the ‘ Medresco’ unit, giving high 
amplification and good quality recep- 
demonstrated. tion 
FOR DEAF PEOPLE. The ‘ Medresco’ Deaf Aid in perfect The conversion can be carried out in 
working order is also available with miniature car phone and moulded ipproximately 30 minutes, 
ar insert for ONLY 35/9, post 1/-. Batteries extra. See details abov: 


AERIAL SECTIONS. — i 2in. long, sleeved for INSPECTION LAMP...2 le ol RECEIVER 
king gth desired, jin. diam. Copper der with 6ft. spring-loaded lead in 
} per doz. sections Post paid 3in. * Jin. = 4in. with on-off switch on front UNIT 
panel. Price 6/- post paid E 
x-TRII43A. 
ETERS , —w SLOW MOTION DRIVE Reduction 
HYDROM Ball type No. | Portable 40-1 Excellent for $.W. operation. Price Suitable { 
1/61 paid 3/6 post paid u'tadie or 
INDICATORS.—Aircraft undercarriage typ: = rs'on to 
HEADBAND vOReI«eS Leave both with 4 miniature E.S. holders in elite 2 metresand 
M.E.S. holder, Price 1/6 post paid P.M. Wrot- 
with rubber TANNOY P.A. SPEAKERS. watt, 6in. ham, Circuit 
cable; all wired > = ; 
diam. P.M. with re-entrant 
ost Iie, Needs A ; yo 
, VOC lors l tandard m wooden cabinet with 
lor VOO17 or similar 6 tary surplus Cat. No. ZB11565 
post paid. Enquiries invited for quantities 
AMPLIFIER UNIT Ex-TRIIIA 
ex-new surplus stage transformer coupled amplifier TRANSMITTER UNIT Ex-TRII4IA. Suitable 
sealed vull VT52s output to modulate pus for conversion to 2 metres. Circuit diagram and 
19B4 'TSOls Circun diagram free P j Pa fetails supplied free. Price 
25 -. All post paid valves, 46 post paid al ost paid 


diagram free 


Price—less valves, 9/-, post paid 


less 


NOTE: Orders and Enquiries to Dept. ‘W." Shop hours: 9a.m.t 6pm. Thursday: 9 t Dm OPEN ALL DAY SATURDAY. 


PROOPS BROS. LTD. The Watlh-around Shop 


TOTTENHAM COURT ROAD , LONDON ' Ww.! Telephone : LANgham 0/4! 


! 
PULLIN } 
senves ' } 
TEST METER 
ain 0,000 Aly 
2! RANGES 
jOOpA to jOOOV 
FULLY GUARANTEE 


GENT POST FRee FOR Pe B IO 


OfPOsIT 40 TEN FURTHER MONTHLY 
pavvents of £\i, casn ence ilows 


once $6927 


RADIOCRAF The 
aoe) 


cnyecHn Gat 


on 


“LAFCO” 


EASY PAYMENT GUIDE 
LOOK FOR US EVERY MONTH 


MODEL 460 
with 28 
ranges in 
ternal reste 


186-900-750 v. AC. and DA All-round reaist 
ence trom © to 2 megohme in two ranges 
Dimensions: Gin. « 4in. x Ijin, Weight Lib. box 


Cash Vries: £14/6/4 of G5/- deposit and & 
monthly peyments of 35/- 
MODEL 410.19 ranges with « sen 


tivity of 100 ohms per volt from 75-750 volte 
4. and DA Volts 15-76-150-300-750,. Resale 

tance 0-100 ohm Weight: }ib. oa. Cash 
Price 20/2/11 of B2/h deposit and *&« 22/5 

Send damp for leaflets of the Metria range, all of 

which available on eas 

SOLDER. THE * PRIMAX” ' WAY FOR 86/7 
DEPOSIT sod § monthly payments of 68/7 
(as PRICK 70/-) 

(instant Heating——ready for ase im 6 seconds 


and weighs only Mea.) 

Also Handyman's tools a fcllowe B. & 1D. jin 

perinen x. A ahi 1 deposit and 6 monthly 
(25/10/6 CASH). jin. Bie 


e Glen xi + } and Oe erit (£11/17/6) 
Crafteman Lathe, 12/3 and §~ 18/8 (26/5/~) 


Sin. Bander Polisher Kit Q@/- and 6 « 23/- 
17/@). (This tiet te not complete.) 
'@ Gino stock Wolf, bridges, Burgess products, 


ete. end stamp tor wafiet. If you have any 
particular item in mind, please let ws know, we 
ean probebly obtain for u and quote our terms 


Desk 159, LAFCO COMPOUNDS LTD. 


3, CORBETTS PASSAGE, ROTHERHITHE 
NEW RD., 6.£.16. BER 4341 (Ext. |) 


Wire.tess WorL_p 


* 
*Radiospares” 


Ouality Parts 
The 


Service Engineer's 
First Choice 


* 


-— COMMUNICATIONS — 
EQUIPMENT 


60-WATT RADIOTELEPHONE 
1.5-12 me/s. for A.C, mains or 12 and 24 volt 
D.C. This non-radiating type communication 


receiver has 8 valves and BFO. Suitable for 
Land or Marine use. With 7 crystals or avail- 
able with precision VFO and 5 crystals 
Price €225 complete, ex works 


HALLICRAFTER RADIOTELEPHONES 
25 watt R/T 24 volt 1-12 me/s. with 7 crystals 
£150, 


Prese-button Crystal Controlled R/T 
equipment in stock for mobile or marine use 
nic IVERS ARBB, AR77, $27, etc. 


Full details upon request 
Export Enquiries Invited 


SOUTHERN MARINE RADIO CO. 


53a Gallards Lane, London, N.!2. 


Hillside 7951 


May, 1955 


DECCA 
RECORD 
PLAYERS : 
Standard or L.P 
List Price £12/1/6 
OUR PRICE : 
6 GNs. 


Packing, carriage, in 
surance, ete., 10/6 


variable speed record players 


e 78 ry 
fitted centre drive Garrard motors, ffrr plug-ir 
heads, sapphire etyli, Rexine case List price 
£12/14/6. Our price 66/10/6. Packing, carriage 


neurance, ete., 10/6 


Send stamp for bargain list of reeord players. 
RONALD WILSON & Co. 
12, chest ST., WORCESTER 


AMtSITNTUC LEE mpnatotttt WT 


Good Investments 


CONTACTOARS, by leading makers. D.P. on-off 
with auxiliary circuit for bell or light, or 3-pole 
on-off arranged with slow make action for | or 2 
seconds, quick break. 415 volts, 1S amps., with 
operating coil wound for 115 volts A.C. or to 
specification. 


NIFE BATTERIES, for long life 1.2 volts, 
45 ah. per cell, 30/-, post 2 Crate of 10 cells 
for 12 voles 45 ah., €12/10/-, carr. 10/- 


MOTOR PUMPS. 230 volts, ac., life 3ft., 
head 10ft., capacity 120 g.p.h., €7/10/-, carr. 2/6 
12 vole d.c. model, lift 2ft., head 10ft., capacity 100 
g-p-h., €5/10/-, carr 


SEWING MACHINE MOTORS. New and 

guaranteed, radio suppressed, 230 volts A.C./D.C., 

with fixing bracket, foot control and needle light, 
10/-, carr. 2/6 


BATTERY CHARGERS. The Lesdix ‘ NITN- 
DAY "* Battery Charger keeps your accumulator 
in good order during the winter months. Double 
wound transformer, metal rectifier wired in 
vent. metal case with Ammeter and terminals: 
for use on 230 voit A.C. 50 cycle supply, output 
I2 voles 4amps., 85/-, carr. 3/6, or 6 volts 3 amps., 
75/-, carr. 3/6 


FLEXIBLE DRIVES for small motors, 7ft. long, 
5/6, post |/- 


TERRY ANGLEPOISE LAMPS for drawing 


boards or Workshop wall or machine fixin 
Will stay in any position; new, with 5.8 
Lampholder, flex and shade, 35/-, post 2/6 


PERISCOPES. €Ex-W.D. in ali. case each con 
taining angle prism. Size Jin. x 4hin. x thin 
Easily extended by wood or metal strips to any 
height required. 6/3 per pair, cost 1/9. 


REPAIRS to Variable Slider Resistances and 
Motor Starters; best quality resistance wires 
used Prices moderate 


Leslie Dixon & Co. 


Dept. A, 214 Queenstown Road, London, 8.W.8 
Telephone : MACaulay 2159 emma 


The 
SEALING 


Gives the right heat in 
the right spotand 
makes perfect /oints. 
Suitable for most 


plastics. 


THE ACRU ELECTRIC TOOL MFG. CO., 
CHAPEL STREET, LEVENSHULME, MANCHESTER, 


NEW ACRU CELLOPHANE 


IRON 


qn & 


19. 


Ask for leaflet 


Tel.: Rusholme 4613 


May, 1955 Wrretess Worip 


TV PRE-AM) « \«one! 


C.R.T. ISOLATION TRANSFORMERS | A omi.@) || Party Woeee cab tow aie oe 


: owly tor ase Breed cow Mire 
Designed lo cover practically every demand for Trane- _- 2 ¥ © m. is Special Clearance Price 
formers for Catbode Kay Tubes having Heater/Cathode ee i - 21/- Buy Yours \uw 
sit or for CR. Tubes with falling emission. : r PUB 6 coos 
wind Ratio 1-1.25 giving , erial a 08 
‘ieomdary. . tn RADIO SOREWOMIVRMR hemes mate dine 
10/6 each a : . Qpin. = gin. Ine. handle 6,000 9, 45d. each 
0/6 each ~ 2 
06 


CONDENSERS.—-\ew “tock 001 mid 6 KY 
ond 5G Ditto, 12.5 KV, 9G; 2 pf. te 500 pt. Mica, 44; 001, 
0 6 each Mica or Tub. 500 + “| Sprague 500 ©, OF 500% * i — 
10.6 each ; ; Hunts Moldseal 500 ¥. .0056, oa 
Mains Input 220/240 volte. Multi Output | | Assis Ls. 29 mtd, 1/6. 1 mid., ¥ 
7.3-10 and 13 volte. Input has two tape which TI lon ims Cammemamn ¥ 1/8. : 
increase output volta by 26% and 50% Fw gy +o e | m0 ay 
This transformer is suitable for most Cathode Ray 7 : aon a 1 | Spt to ons pt., L/-. 600 pt to 3,000 pt., 1/3. 
Tubes. The MOST versatile Low Capacity O.R. Trans- : ’ 7 pitro % (ex. stock) 
former with Universal Output. With Tag Pane! —< ¢-? ° . 1.5 pt. to 600 pt., 1/9. 515 pt. to 1,000 pt., 8) - 
and Golder Tags. 2]/- each Four : ELECTROLYTICS ALL TYPES NEW STOCK 
° position Wavechange Bwitch 
Type ©. A most useful low capacity wound trans- . w v Slow Motion Tuning Tubular Wire Ends 
former for use with 2 volt Tubes with a » High Q tron-dust 6 + 16/000 
Input = Tt bye = Latest circuit technique 164 p 16/500 v 
2 atope rit a¢ Panel and Solder dela: ; \egat 
Ail Isolation Transformers are ins tags _ - and Begitive fecdback. Output 


, 3 ohms outpat transformer on chassis 
abelled and clearly marked with relevant data. Chassis aise 136 = 6) x Bbin., Clase Dial—10in 


4jin., horizontal of vertical type available, lit by 


Volume ae | 80 at. COAXIAL 2 Pilot Lage ieee Black Btation names, L.W 


STANDAZD jin. diam 


Coaxial GRADE Og arriage / (Without 10in. Speaker 
“sa sé. Carr. &@ Ina, 4/6.) AO-D.C. 10/- extre 


me 
= 


16 + 16/450 + 
164+ 16/5009 
92 + 32/450 9 
60 + 100/300 + 
100 + 200/276 + 


‘@' @aouv'’ ow 


ohms to 2 Meg-ohma. 
Notw. &.P tw. D.P Aw 


near thie 28 | Semicit reseed Potrthene | RECOMMENDED FOR ABOVE CHASSIS 


tin. 


| Stranded core. 
LINE CONNECTOR od ya. 
OUTLET BOXES | Lenses cut 60%. P 


— OOS SS rornrmnrm—rmno@ae 
el ea ee 
eee ' @c' eae’ ooo 


soc 
— 


~ Srpes 600 mfd. 12 ¥., 3); 1,000 mid 


SPECIALS 
Plessey + 1,000 mid., 6/6; 1,600 mid. 6 v., 4/6; 1 mid. 14 
kV. TOO ry 

BALANCED TWIN try Sy eS {= | SENTERCEL “hed ra EMT. TYPE FLY- BACE 
TWIN SCREENED BALANC ER 1/- yi. ohms M. lti S eed vousneas. 3/26 3 bY $70; Kies 3.8 G-5 R34 

e a4 «Vv. 6 3/00 4 &YV KS/100 4&4 & ; 
Oa COGSENS CANA. OL om 76. Ua ultt Op ue es gs a Bg, Rilo 
1/3; 250 pt... 1/@; 600 pt., 760 pf.,1/8 . ? 4/-; RM2, 100'mA., 4/9; KMS, 120 mA., 5/9; KM4 280 + 


tp py oy a Changer | | 5 iia oe 


Aerialite, all channels |r 
w., 64.; lw. 84.;2 w. 1)- loft type Inv. T., 13/6. 
h stability, } w. 1% Q/-. Preferred values 100 ohms 
pl ache KNOBS, GOLD ENGRAVED.—Walnut or Ivory 
WIRE-WOUND RESISTORS —Best Makes Miniature | : ljim. diam., 1/6 each. “ Foous,”’ “ Contrast, 
Ceramic Type-—5 w., 15 ohm to 4 K., 1/9; 10 w., 20 ohm lant," “ Brilianc®—On-Of,”” “ On-(t,"* 
to 6 K., 2/3; 15 #., % ohms te 10 K., 2/9; 5 w. Vitreous, Val.-O0-0ff,’ “ Tona,"* “ Tuning 
12 K. te 26 K.., 3/- ” Bas,"’ “ Wevechange,’ ” Ratio-iram, 
M., L., ."" “ Record-Piay,”’ “ Krightness.”’ Ditto 

WIRE-WOUND POTS. 3 WATT LAB. COLVERN, ETC. ach engraved. ije each. Oise“ B” lim. engreved 
Prefet Mir Standard Size Pots, Qin 1/2, plain a4 
Knurled 8) . Spindle High Grade. - 
3 a P 4/- - POINTER KNOBS.—Brown with white marking line, emall 
Ditto Carbon Track 5 Ww : O4., large 1/- 
to 2 meg - - | 00, 3i-. coms ~~ F type, 2/6 each. Midget “Q"’ Type 

a4), dust core, 3/6 each. All ranges in stock 
O/P TRANSFORMERS.—Heavy Duty 70 mA., 4/6. Ditto 
tapped primary, 4/9. Multiratio, QPP, push pull 6/6 REACTION. COND—.0001, 0003, 0005 m4. 8/6 « 
Tapped smal! pentode, 3/9. 


L.¥. CHOKES. 15/10 H. 60/65 mA., 5/-; 25/20 H. 100/120 PRI ALUMINIUM CHASSIS...18 o.0 Plain, andrilied, 
mA. 116; 20/15 H. 130/150 mA. 19/8, MAINE TRANS RICE Carriage Paid £9. 19. 6 telded 4 sidse end rivsted comnere lettice Gsing betes 
260-0-360, 80 mA... 6 4 o., 5 ’ , 38. ditto 250-0-250 GREAT REDUCTION | seene -f- dan tL one a +f “4 wo 
21/-. AMPLIFIER TRAIS 250-0-250 v. 50 mA. 6.3 ¥ : ‘ ; a. a., ; a 2 123 
Pe ee ee A Ooo. oe | Be ee Records Twin "Pi Kia) Head behets Soe 
6a s., 10/6. 

with Duopoi _— records — FULL WAVE BRIDGE caLEntUm RECTIFIERS 
ELECTRODYNAMIC MIKE INSERT.—US.A. make, P agua oBee. 4,6 of 12 v. 1) amp. 8/9; ¢ 3) 4%. 176 8 
precision engineered. Size only lin., diam. by jlo 4 mized 789 r oo only 6¥., 1s Ov.09¥. AC), 56 

chi p-m. 10° and 12° records , an, 
Besse Pics 9/0, Metehing Tne $8 * 3 p.m ¥ record nana NPCS, Reet ors mere ° 
10 394 ¢.p.m. 7° records ohne . ° + ao » al 
10 33) r.p.m. mixed 10° & 12° records ACID HYDROMETER.New 
~ vin., B/- EX LS.—#witehed Socket, on-off and Baseboard required 154 « 12¢in Packed in metal case, 7 
araliel switching, complete with plug, 2/- Height required 6}in HF. MIDGET CHOKES » 2/6 enoh 

COPPER PLA aTeD AERIAL RODS. jin. « 12in. push Depth required 2in BRIMISTORS,OZ1 for 8 a. heater chat OF8 tor 
fitting, 2/6 4 p. & p. Od ibs, 28, 8/6. O28, 1/6. 
MAINS LEAD- yds. Twin Twisted Maroon Flex. 1/- 


yd. Non-kink Appliance Leads. Bargain 1/3. * MIXER TYPE MECHANISM Se. pee By ae 7 are on 


TYANA.—Midget Soldering Iron. 200/220 v. or 230/250 v 


SWITCH CLEANER Fiuid, squirt spout, 3/9 ta 

14/11. TYANA TRIPLE THREE.—<Complete with detach 
able bench stand, 19/6, 200/288 v. or 250/250 ¥ * DUAL POINT TURNOVER HEAD two caso unto compensens.—.0009 mit. midge 
NEW SOLON MIDGET IRON.—-25 ~.. 19'6. IDEAL FOR with trimuners, 6/6; 375 pf. midget lees trimmers, 6 6; 
RADIO CONSTRUCTORS. 200/220 v. of 290/250 » Similar mode! 3 speed single record unit with Acos 05 Standard cise with trimmers and feet, @/-; ioe 
MIKE TRANSF o © a . . 37 tarnover head, cach sapphire stylus will play trimmers, 8/-; ditto, soiled, 2/6. 

. + 2,000 records. Starting switch automatically places Varic po, colours, 1 mm., 24 ‘ om 
ich-up on records. Tin., 10in. or I2in. sute-step. 


Indoor 


SPEAKER a - Expanded anodised metal, Mio 


ig mM. 
late size 19 = Shin Height required 2jin., LOUDSPEAKERS 4 9 OHM. Sin. 16/6, Shin, 17/6 


“m= can, 1/6; : 2 
Ceramic: EFSO, B7« - ” Pasolin ENG. ani AMER 5 depth ifin. a Otn 

cal tal ete., 1+ ne Price carriage paid £7 ° 15 ° 6 211. 19/6. 10in., $6/- 
Nuts, Bolts and Washers, 12 of ea. }/- pectets, 24or6 Ba CR v ORC 
TAG STRIPS or S-way, 24.; 4 oF Sway, 94; 6-way YSTAL DIODE ery Henaitive, O 36 


H.R. PHONES. —<ii! 15/6 
ioe switcHs 3 EX-GOVT.—" 00-0f,” 94. EB EXCLUSIVE BARGAIN 5. 6. BROWN'S 4,000 ohana, 186 oe 4 
M core eclder © 4, 166. or 18 « 5 6: 4 ib, c 

“inure. ing or Branded, Bd. yd. 2 K. 8 w: HD. w/w Pots, RECORDING TAPE VCR97 £2 
46 K., Colvern wiw Pot. lin spindle, 3/6. 


dchuewen oni GAPS L Oct or Masts, 64. : TESTED FULL PICTURE 
BULGIN mon VOLTAGE VALVE CAPS, I. Got 
ry) 


6jin. Goodmans with trans. 


L-. 1,200 ft. on standard fitting 7° 
USES values 60 mA. to 10 «. 
ALADDIN FORMERS end cores ‘ reels. Brand new boxed 


SLOW MOTION DRIVES. —Epicyclic rati 3 High tensile strength, 
a ee Ce oe a ; sensitivity ‘ond coercivity . 1. F. TRANSFORMERS 
200-280 Volt SELECTOR SOCKET (2. in) ’ WEARITE TYPE 500 Kos emjantete 


Plug L/-. PE 4 / 470 Kelis, om 4. a fe velue 110 
rr Sacevens ie a. ijin. Adj. @liders, 3 amp ONLY 17 6 REEL 
al p adg -y yy HALF PRICE. 10/6 PAIR 


Lom ‘CORD S amp., 60 ohms per foot, 2 amp. 100 Covered by our usucel mon 
a per faut wey, 1/6 « yard, 3 -way, 1/6 4 yard 


y bock guarantee 


We have no connection with any other firm. Please address all correspondence correctly as below 


RADIO COMPONENT SPECIALISTS eee eaten 


P&P. 6d. Li orders post free. C.O.D, Service 16 
‘Phone THO 1665, after 6 p.m. 4198. Buses 133 or 68 pass door 46-hour postal service Lists SAE. 


138 WIRELESS WORLD 


RHEOSTATS. i2-v. la. 2/6. 12 v. Se. 10/6 

NEW AT DC MOTORS )4v la 6 24 Spindle 1*~ 4", 18/6. 
NEW FREQUENCY CRYSTALS. 7i00kc 10/6. 4250 ke. 6/6, E 
Also Type FT243 from 5675-8650 ke. ir 25 ke. intervals 10 6 each 2 « o.6 
aew ROTARY TRANSFORMERS. Inpucs 6 or 12 voles, output 2 HIFF for Precision 
750 v.80 mA. 17/6. H 

NEW VR65, SP6I VALVES, 5/6, 4 for <I. instruments 
CYLDOON S-CHANWNEL PRE-TUNER. Gives 26 D.B. gain 
Fit one of these to your T.V. for betrer pictures. LF. Output 9.5-14 
Mejs,, 1$.5-22 Mc/s. With valves EFBO, ECCBI, 52/6. Less valves, 15/- 
MAINS TRANSFORMERS. input 200/240 v. Ourpur 3500 350 
or 250-0-250 voit 80 mA., and 4and 6.3 v.44. and 4and5¥.2a. Price 
21/6. input 200/240 v. Output tapped 3, 4, 5, 6, 8. 9, 10, 12, 15, 18 
20, 24, 30 voits, 2 armp., 21/6. Output 17-11-5 voles 5 amp., 22/6, Output 


D.P.0.T. RELAYS. Operate a 200/300 volts D.C, 6/6. We can 
supply any type of voltage and contacts at varying prices 
NEW SELENIUM RECTIFIERS. FW 12/6 volcs 3 amps., 14/6; 
samp. 22/6; 6 amp., 30/-; | amop., 8/6; 12 v ae mA., 3/-; 24 4. 2 amp., we. 
30/-; H.W., 250 v. 100 mA., 9/-; 250 v. 275 mA., 17/6; 250 v. 6 mA., - 
66. 
GEAMANIUM or SILICON CRYSTAL DIODES, 3/9 
M/C MICROPHONES with matched Trans, 15/6 
PLS FILTER UNITS, 8/6. Same as FLB but less switch 
TRII96 TRANSMITTER SECTION New and complete but 
less valves. 4.66.8 Mc/s. Easily converted, 15/- With valves TTI! 
EL32, EFSO, £2. 
L.A. ARMY HEADPHONES, 9/6 
TIME DELAY RELAYS. We specialise in units giving varying 
time constants. Please send us your requirements or problems. 
FISHING ROD AERIALS. Ser 3! 2c., 06. RUBBER BASES, 3/6 5 
P.O. VEEDER COUNTERS 0-9999, 24/50 volts D.C., 15/6. = ‘ 
POCKET VOLTMETER. i2in. MC., 0-20-200, 11/6. PA 26W GiVING 25 WATTS 
U.H F. ABRIALS. Complece with base, 180-200 Mc/s, 6/6, OUTPUT 
NEW BROWNS ™'C HEADPHONES. With earpads and 6ft PA 756W GIVING 76 WATTS 
lead and plug, lise price £5/5 Our price 18/6 OUTPUT 
VCR97 TUBES. Brand new, in « al craces, picture tested, 45/- 2 Microp* one F aders 
SPECIAL OFFER—SELENIUM RECTIFIERS, 2 v. 6 amp., 2 Gramophone Faders 
full wave, 50/- Bass and Treble Controts 

All Carriage Paid in the U.K, from Dept. W.W. ALG TRADE High output —— —_ 
EX-R.A.F. BATTERY RECEIVER. R1224 1.9 Mc/s. £7. RINIGA, enters tecen tia 
142 ke/s 20 Mc/s. 10. Signal Generator 1/1270, 18-131 Mc/s. Less output impodan:es 
Crystals. 410. Vvavemeters, W142, 160/220 Me/s., €3/10. Wave 7 
meters, Class Ci, Mk. Il, 1360;7510 ke’s., €3 Look for the Registered Trade Mark 


Carriage on above items extra 
THE RADIO AND ELECTRICAL MART Alibi Lid, stares, Sitpntces onesies wit 100k 


21538 PORTOBELLO ROAD, LONDON, W.II, STAFFS. Telephone: Briertey Hill 7604 
Phone: PARK 6026 


17-11-5v. tha, 16/6. 634. 2h a. 8/6. All with one year's guarantee : . 
— 
- 


e 
—— 
* 


THE OUTPUT MUST BE RESTRICTED 


to maintain the waveform, so say all the books. But not so with the 
HATFIELD oscillator, nor is it necessary to work near the point 
of instability 

COMPLETE STABILITY, LESS THAN 0.28 of | distortion, R.M.S 


output voltage 50 greater than the H.T. voltage, | valve, | co 


simple circuit 
Sounds, incredible, but ic is GUARANTEED 
Send for copy of N.P.L. report and see our ad. in April issue of 
W.W The HATFIELD oscillator is now made with 3 output 


npedances to suit any Head on the market 45 Ke/s to 50 Ke/s 


TAPE RECORDISTS! Are you Completely satisfied with your 
fo r B A N D | | { recordings? Bad waveform in an oscillator can cause DISTORTION 
due to NOISY BACKGROUND due 0. 


intermodulatior to 


component in an asymmetrical waveform and INTERFERENCE 
' 


COMMERCIAL TELEVISION —uamMs- 


COIL, complete with circuit, 10/6 post free. Patent app. for 


. ote , “Ve . : . BIAS REJECTOR COILS 
Specially developed for incorporating into oat: anil ambuet of bis Gréadeney antting lato the amoiifier 
can cause a lot of trouble, and nearly all tape recorders need a rejector 
coil to prevent this 
COIL, complete with instructions, 5/6 post paid 

MOTEK TAPE DECKS 


The famous K6 deck; twin track, two speed, w'th push t 


ABOUT 24 Mi LLION A A SE TS and electronic braking, is a beautifully finished job at only avid 


Post free. Or £3 down and 12 monthly payments of £1/10/- 


WILL PROBABLY BE TUNED FOR TAPE AMPLIFIERS 

BAND {ii RECEPTION. MAKE SURE Daina oo 
THAT YOU ARE UP TO DATE. WRITE The MERGA recorder incorporates ALL the above items together 
TO US TODAY FOR FULLEST DETAILS SSS See SUP ee See ene See ee Sars cane Oe 


nm an attractive two-tone portable cabinet, absolutely complete at 


39 gns. Or £7 down and 12 payments of €3 


new T.V. receivers, or for tuning standard 
receivers for reception of Band III. Price £6. 


urther details and H.P. forms from 


LIMITED HATFIELD RADIO 
New Chapel Ré., High St., Feltham, Middx. Phone: Feltham 4242 78 STROUD GREEN RD., LONDON, N.4 


RADIO LTD.) 


5 Harrow Road, Paddington, W.2 


PADdington 10089 and 040! 


PEN M 94 


SEND STAMPS FOR NEW 


THURS 
1055 28- 


WIRELESS WORLD 


We 
Unit 
EBOL, VR 
stages ani 
Muirhead graduated 
assuring ae tuning 


COMPONENTS OFFERED 
PL UNI 


can now offer this self-contained 


vernier 


TO com 
T 


. 
ciroult and complete lay-o 
grams, 2)- 

@ Voltage 


required 250 ¥ 


13 2 amps 
@ Special offer of all above items 
and RF26, including circuit, 265 

ALL [TEMS SOLD SEPARATELY 
. @ Charge for align 
| o'clock @ Aw ed, « 


at when complete 


—_ ar 


PAGE CATALOGUE 


“R.F. 26°" F.M. CONVERTOR UNIT— 88100 Mc/s. 


Call for demonstration 


7 6 
#210 0 


RADIO-GRAM CHASSIS 


he Med 


» Bin 
Dial 


NG AND INS 


long 


Square 


GUARANTEED 
10/- 


14 WATT HIGH FIDELITY F.M. AND 
RECORD AMPLIFIER 
200250 voit A.C. First Quality Com- 
ponents only. Stewart Transformers 
and Chokes. Partridge Output Trans- 
former. Bass and Treble Controls 
(Boost and Cut). Supply Socket for 
Tuner Unit. Ideal for Denco F.M 
Feeder. 5 valves—6SN7, 6SL7, 6L6, éLé, 
5Z4. Complete ready for use 
BARGAIN PRICE CIT 10- 


and 


long 


Ac 


10in. x 


T.0.C, .1 mid 
case, 7/6 each 


7,000 ¥. whe 


type CP58Q0, Bakelite 
4 


OO v. whe 


EXTRA SPECIAL VALUE IN MIDGET 


G.E.C. RECORDING TAPE | 
z fe. Re 10/- 


TYPE ELECTROLYTICS 


yular wire ends with 7 


EFSO (VROIA 


16 =x 16 mid 


40 mid 


PYE 45 Mc's. STRIP 
TYPE 3583 UNITS 


6 mfd., 500 ¥., bioe 


U.S.A. INDICATOR user Type SCr29A 


These Unite are 


~ Carr, & Packing 5 


rRATIO 


7 TRANSMITTER RECEIVER 


‘38 WALKIE TALKIE SETS 


We have purchased large quantity of the 
above ‘' 36 "’ Sets, and can 
complete in case with 5 valves 
ATP4, Throat Microphone 
Junction Box and 
absolutely new conditior 
Air Tested Freq. range 
Range approx. 5 miles 
and 3 v. L.T 


59 6 CARR. 5 - 


fer same 
4-VP23 and 
Headphones 
Aeria 

and guarant 

140 9 Mes 
Voltage 150 vy 


now 


Collapsible 


CRYSTALS 
A 


A 


A. Types 1/6 


BIR 


T.V. PRE-AMPLIFIER FOR LONDON AND 
MINGHAM 6AMG6 
into your set, 27/6 


Complete with Ready & 


MORSE PRACTICES KIT 


compartinent on ons 


ROA 931A PHOTO-ELECTRIC CELL AND MULTI 
PL For f(acsimile tras ‘ tying 

teeearch ~ ’ a 
Brand new 


li-pin bee 


m and 


* multiplier 
210- Spec ta: 4 


TUNING CONDENSERS 
Midget 2g « ig™ 
Midget hy > 
Standard Size 


with 4-way push-button aasemb!y 


NEON INDICATOR LAMP 
Siemens type Villu iin 
volta 80 ¥. OP KA 


Diameter 1) * 


26 post free 


INDICATOR 
Unit contains VORDS17 
with Mu-metal screen 

o-, 9 wire 


UNIT TYPE 
Cathode Ray 61 
Bros, 4 #rél 


wound volume 


182A 


and | 
controle and 
were, Sultable eth 


© guaranteed) 


Brand new carr. free 


| PRE-AMPLIFIER ' 


Complet with 6SL7GT-28D7GT relay 
plugs, condensers, etx Instruction booklet 
Brand new 12/6, p.p. 2 


CRYSTAL MICROPHONE INSERTS 


PHILIPS Sonne 
RECEIVER P.C.R 

z + cartons 

es Less 

nains at 

76 


cost 


power unit 


N 
Valves 8'6 


POST FREE 


of 35/- 
POST FREE 


CONTROL UNIT 
2 SP6i, 2 EASO 


hes condense 
« 


ng condensers 


Dir New con- 


| B34, 
ww 
rs and 


ideal for tape recording and amplifiers. No 


matching transformer required 


CATHODE RAY TUBES 
VCRIZ0A. 2jin. C/K Tube. Brand new 
in original cartons 
VORS7. ‘iuaranteed | pletare 
carr 
VCR617C. Guarantee v 
aU oer scans tor Vi 


voRre7 


| PHOTO CELLS G.S.18. Brand 


PLEASE ADD POSTAGE. 


ARTICLES UP TO 10/-, 


I~. €l, 1/6, 
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STA poy 


THE ‘GATLEY’ 
STABILIZED 
POWER 
SUPPLY UNIT 


The Type 541 is a Low Voltage Stabi- 
lized Power Unit supplying low voltage 
D.C. from A.C. mains. It provides 
a stabilized voltage as low as 1} v. with 
current up to 50 mA. The Type 542 
provides stabilized supply of 250-500 v. 
at up to 100 mA, 


tie 
“'F.C.ROBINSON 


& PARTNERS LIMITED 


COUNCILLOR LANE + CHEADLE « CHESHIRE 


MAKERS OF FINE INSTRUMENTS 


Television * Radio * Record 
CABINETS MADE TO ORDER 


ANY SIZE OR FINISH 


CALL OR 


B. KOSKIE 
72-76 Leather Lane, Holborn, E.C.1 


Phone : CHAnecery 6791/2 


SEND DRAWINGS FOR QUOTATION 


(DEPT. E. 


May, 1955 


A sensitive stable valve volt-ohm 


WICO| KIT 


VALVE VOLT-OHM METER 
33 RANGES 


meter for the service engineer or 
the laboratory, available in kit 
form. 


DATA 

Seven volts ranges—0.0i v. to 

1,000 v. D.C. plus, D.C, minus and 

A.C. R.M.S. 0-1 v., 3 v., 10 v., 

30 v., 100 v., 300 v., 1,000 v 

Five ohms ranges—0.5 ohm to 

500 M. ohm, 0-500 ohm, 5 k., 

500 k., 5 M., 500 M 

Seven Db ranges—20Db to plus 6/Db, ref. IMw into 600 
ohm. Centre zero scale for F.M. discriminator alignment. 
11M. ohm input on D.C., 10M. ohm on A.C. A.C. and 
D.C. read on same linear scales. Bridge circuit, test leads 
included R.F. probe and voltage multiplier probe 
available shortly 


KIT £19 cwo. o COD. 
WIRED £26 HP 


EXPORT ENQUIRIES INVITED 


WHARTON INSTRUMENT COMPANY 


1081 FINCHLEY ROAD, LONDON, N.W.1! 


Terms Available 


Tels phone: MEADWAY 3407 


BELCLERE 


MINIATURE | 


INPUT, OUTPUT 
AND INTERSTAGE 


“ TRANSFORMERS 


ur of coupling transformers to customers 
rochure describing the range of transformers 
nm request 


We specialise ir 
requirements. Ar 
we manufacture 
Niwetrated above is nput transformer type & size tin. x 
tin. x din. overall, ava » varnish dip finish, encapsulated block 
orm, or in mu-metal screening can 

Quick delivery —iow prices—maximum efficiency 


JOHN BELL & CROYDEN, I17 HIGH STREET, OXFORD 
Telephone: 47072 . Cables: Belclere, Oxford 


& NATIONAL 


Sole Concessionaire U.K. : 


Phone: FUL 1138/9 


hallicratters 


McELROY ADAMS MPG. GROUP LTD. 


COMMUNICATION 
RECEIVERS and 
TRANSMITTERS and 
RAYTHEON 
MARINE RADIO DEVICES 


Again becoming available 


328 LILLIE ROAD, LONDON, S.W.6 


Cables: Uallieraft. London 


Wrmeess Wor_p 


(GGI"S FROM SHERMAN’S 


CARRIAGE FREE AND WITH MONEY-BACK GUARANTEE 


PICADOR PUP 


i fall and fully Ulting circular ew 
sharpening attachment, sand 


£6.15.0 


3 INCH 4JAW CHUCK, independent reversible jaws 
£3 


ecole, all accessories 
Complete 
POR LEAFLET 


ROTOSAW 


For use with jin. capacity 
electric drill Outs 


» Lin. thick 33/- 


PICADOR 
POLIKIT 


PICADOR MACHINE VICE 
Stee! jaws 2hin. wide 


pens 91 a 


SPECIAL OFFER. PICADOR 
RIGHT-ANGLE DRIVE. This 
s & must for every owner of 


=) 
All-Purpose 
Ctest Spindle 


t jaw chuck, 4 
w, grinder, polisher 


Apollo Spray Gun FR 


15 - 
All-Steel Tool Box 


25 - 
30/- 
36/6 


Send 3d. for catalogue. Phone orders accepted. Cash with order. 
Thousands of bargains for personal shoppers! 


BOMB SIGHT COMPUTOR 


cently made gears, 
jriving shafts, bearings 
miniatare motor 
strong wooden case Béin. « Zin. x lite 
deal as & tool box 


1,000 yd. Drums of Wire 


PVC « pmacalpeeny aden F mble. Light as string 


but ten t *asetrong. 100) we in Geobemeans 48 /@ 


repeater motor, gy 


ACCUMULATOR 
CUT-OUT 


SPECIAL, 
OFFER! 1 
h CHART BOARD! 


ideal as drawin “a 
y. € plete with 
plograpt wm, pr 


wtior bead and Per 


Kach 


OXYGEN BOTTLE 
og eer Tented 0 "8 


PRECISION DRILL CHUCK 


jin. capacity, self-centring by H. D. Murray Comy 


ote 
with jin. parallel shank At third of list 
price 10 - 


SET OF TWIST y ~ a 


Comprising 9 drills between 1/19th. and 
Complete in plastic box and stand 


oe UNBREAKABLE T SQUARE 


Pree wwe 


a rv sted tee 


ud K 
forced stock. bevelled edge ain ke oa "indestrestibie 
ia » sommes use, Offered at less than cost of 9 11 


“m ROLLING 
— RULE 


metal 3 pairs « soa in rubber rollers 
for draughtemen keepers t 
UNIQUE lin. SLIDE (RULE t 
brand new, ex 
101 in. SLIDE RULE by ¢ es as al 


« graduated in inches and m Brand ve 


MODEL MAKER’ 8 MOTO 


\¢ 
5 
\ 


:] 
~ Ao Unrepestat ic 


Surplus of every description. 


High Pressure 
Reducing Valve 


AIR BOTTLE 
“326 Ey RAF. 
WATER PUMP 


! 
— utiet 


© 59/6 


Engineer's Drawing 
Board 


IMPELLER PUMP 


Appron. 20in. long by 
ivda rk 
ideal for 


tin. dia. 2 a 
‘ } t 


Transformer 
A purpose ma nput 210 
Output 3, 4 6, 9, 19,1 i . 
) Rating 4 amps 
pump Brand uew 
leed 


SELENIUM METAL 
_ RECTIFIER 


2, 6 and 12 ¥. battery charger 
t | amp. oew 


ally guaran 


eee, r 


SELF- PRIMING PUMP 


omained motor, 24 volt immersed 


C.O.D. I) ex. W.14. 


SHERMAN’S SUPPLY C° 


HIGH STREET, HARLESDEN, 
LONDON, N.W.10. ELGor 5857 


479, HARROW ROAD. 
LONDON, W.10. 


359, KILBURN HIGH RD., N.W.6 


Adjoining Kilburn and Brondesbury Stations 


Wire_ess Worip 


TOWARDS PERFECTION 


demands constant research and development 


It is with pleasure that we announce the first of a new range of A.F. Power Amplifier :—TYPE 
T.P.10 


This amplifier is now available, designed for laboratory and other applications where the finest 
possible performance only, is acceptable for the reproduction of Audio frequencies. 


Specification in brief :— 


Input | v. r.p.m. (into 0.5 m. ohm) for 
12 watts output, 16-ohm. load. Output 
impedance less than 0.4 ohms., damping 
factor 40 over full frequency range:- 
7-70,000 c.p.s 1 db. at full output. 


Hum and noise—90 db. below full output 


Valves:—EF86, ECC33, 6.A.B.6, 5.U.4G, 
2x EL34 (Mullard’s new power pentode 
in special Lowther pentode/triode output 
stage (Patent Pending 


Ample external H.T. and L.T. supplies 


Amplifier T.P.10 complete £40 


Further details of this and other Lowther quality products gladly forwarded upon request 


LOWTHER MANUFACTURING COMPANY, LOWTHER HOUSE, ST. MARK'S ROAD, BROMLEY, KENT 


Telephone: RAVe1 yurne 52 


SL SCC = 


H. WHITAKER G3SJ., THE WORLD'S GREATEST BOOKSHOP 
10, YORKSHIRE STREET, BURNLEY : 


Phone: BURNLEY 4924 (A.R.8. APPROVED) 


Manufacturers of precieion Quarta Orysta n & wide variety of bases covering the 
complete range 40 Ke. to 18 M fundamental frequencies. All are made to * FF FOR BOOKS # 4 


and ftreque ~ijustment can be oon up te 005% 


br pe a od eed ol NEW AND SECOND-HAND 


v ~ tempera ure co-eMfcient 
: Our new works le equipped with up-te . 
—e. gsr elm ese | | Fl Ve ea ch nm ical Books 
Artifctal aging by etching and plating by evaporation under vacuum 
ensure long term stability of the final calibration. Eariy delivery can be given I P " ” Gr hone Re j 
of moat types. Our regriad service is st!!! available and ip some cases we are prepared Stationery H 4 fadote re is and A ria Mus ic, 
to quote fur lowering the frequency of your existing crystals Sub ription Lending Libra ry 


TERARALEL LALLA 


ELPE PRUE 


119-125 CHARIN A 
SPECIAL OFFER: 9-12 HAR G CROSS ROAD, LONDON, W.C.? 
200 ke. DT out, sero temperature co-efficient over the range—80° centigrade to Gserrar 66% 16 lime — Open o-6 
* centigrade Preq senoy wijustment 04 6% or better Mode Pace shear ‘ T ?) = 
| eleetrodes, wire m ted Basing jim. pin spaced. Other bases to vearest station ottenham urt Road = 


l burs. 9-7 


SUTTER ALEC | Le 


Announcing the NEW _ 
Junior LeeRaser an | TRANSFORMERS 


aa ening | TY LA COILS LARGE OR SMALL QUANTITIES 


tape spools with hi oh 
the full emicioncy = CHOKES TRADE Enquiries WELCOMED 
of the well-known : 

Standard and SPECIALISTS IN 


aie Dag : FINE WIRE WINDINGS 
J v ’ 


' MINIATURE TRANSE aR MER PICK-UP 
mains. — CK AND INSTRUMEN rit ET 
5 — . M IMPREGNATION TO APPROVED S~ ANDARD‘ 
Price: £6-5-0 —— 


LEEVERS-RICH | io “ELECTRO- -WINDS LTD. 
EQUIPMENT LTD. ss N M 


123-5-7 PARCHMORE ROAD, THORNTON HEATH, souney 
76, Hampstead Road, London, N.W.! 
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or test gear. 


development work. 
in appropriate field. 


Laboratories. 


Belfast. 


P.O. Box No. 


Staff Appointments Officer, 
241, 


Short Brothers 
Belfast, 


quoting Ref. No. 


SHORT BROTHERS & HARLAND LIMITED 


wish to engage Senior Engineers, Engineers and Technical Assistants for the Electronics 
Section of their Research Department, to work on Guided Missiles, Computing Systems, 
Navigational Equipment, and other interesting projects. 


Applicants should preferably 
have experience of servo-mechanisms, precision electronic or radio circuits, instruments 


Qualifications required are: SENIOR ENGINEERS—Honours Degree with at least 
five years’ good engineering experience, and the ability to control a development team. 


ENGINEERS—University Degree, or equivalent, with several years’ experience of 
TECHNICAL ASSISTANTS: H.N.C. or equivalent, with good practical experience 


These are permanent positions in an expanding organisation with new and well equipped 
Good salaries and prospects for men with initiative; 
assistance with removal and housing. 


pension scheme; 


Interviews can be arranged either in London or 
Applications will be treated as strictly confidential. 


Send full particulars of age, qualifications, experience, with salary required to— 


& Harland Limited, 
$.A./31 


SAMSON'S SURPLUS STORES 


LONDON’S GREATEST DEALERS IN RADIO 
AND ELECTRONIC EQUIPMENT 


AMERICAN MINIATURE GEARED 
MOTORS 


12-24 voles 


shaft in 
dia. spin- 
dies. Over 
- all length 
‘ Brand new, 39/6. PP. 2/- 
iin COPPER PLATED AERIAL RODS. 
Push-in sleeve pint, 8/6 per haif-gross, 15/- 
PP '% SPECIAL PRICE of 42 per 
ten thousand lots, plus carr 
WESTINGHOUSE HEAVY DUTY CHAR- 
GERS. A.C. t 200-250 v. D.C. output 144 volts 
mos. 6 metal cabinets, size 2fe. = ift 
Wich ammeter. Fine and coarse 
able control fuses, and mains switch 


Der er ss 


“18 10, ¢ 
HOBART ‘MOTOR ao" CHARG. 
ING h A nput 0-240 v.; output 7.5 
; ’ 100 amps. Complete with 
ontrols. ONE ONLY, 635. 
S.T.c. oe SUPPLY UNITS. A.C. input 
x 0 s, D.C. output 220 volts 1.5 amps 
segrees Built in strong metal grey cabinets 

sed, €15, plus carr 
ALL ORDERS & ENQUIRIES 
TO OUR EDGWARE ROAD 
BRANCH PLEASE. THIS 1s 
OPEN ALL DAY SATURDAY. 
HOURS %6 %! THURSDAY. 


HEAVY DUTY SLIDING RESISTORS 
All by famous makers, offered at a fraction of the 
original price 5.3 ohm 8 amp.. with geared 
control, 35/. 152 ohm 2 amp. with geared control, 
32/6. 20 ohm tapered 7 to 1.5 amp., with right 
aq ee control, 37/6 100 ohm 1.6 amp., 
fh . 12 amp., 12/6. 50 ohm | amp., with 

te neues control, 8/6. P.P. on all types 2 
INSTRUMENTS, ADMIRALTY INTEGRA. 
TORS, TYPE A S91. incorporating very fine 
Galvo movement, coil 40 ohms. Centre zero to 
F.S.D | microamp Small w or one metre 
radius. A very useful ieborenere instrument, 
65/-, carr. 2/6. METRO-VICKERS MASTER 
VOLTMETERS, 0-20 voits A.C. 50 cy. M.1 bin 
mirrored scale, 25/-, P.P. 1/6. A.M. 2hin. panel 
mounting $00-0-500 microammezters, biank scale 
brand new, 25/-, P.P. | 
S.T.C. HEAVY DUTY D.C. SUPPLY UNIT 
A.C. input 200-240 voit, output D.C. 50 volts 
24 amps. with ammeter, fuses and control switch 
ing. Built in strong grey metal cabinet size 
2c. 6in. « Ife. Tin. €27/10/-, plus carr 

T. SUPPLY KIT. Comprising Transformer 
Pri. 200-250 volt and metal rectifiers, to give 
220 volt D.C. 110 mia. Originally designed for 
the 1155 Receiver power supply unit fy 6 plus 
2/+- carr 
1154 TX H.T. TRANSFORMERS 
volt. Sec. 1,250-1,300 volc 350 m/a 
4\- 


Pri. 200-240 
35/-, carr 


169 171 EDGWARE ROAD, LONDON, W.2. 


TEL. : PAD 785! 


“AND 


125 TOTTENHAM COURT ROAD, W.1. 


TEL. : EUS 4962 


12 VOLT D.C. FANS BY G.E.c. 


Very powerful. Siin. blades, overall lengrh 
Will operate on 15-20 Volts A.C. Brand new ac 
a fraction of maker's price 35/-. PP. 2 
SPECIAL OFFER OF HEAVY DUTY L.T 
TRANSFORMERS. Pri. 200-250 vole Sec 
tapped 10 v.-12 v. 16 amps. tropical rating, 32/6 
Carr 2/6, Pri. 200-250 welt, Sec. 50 voit, 20 amos 
tropical rating, completely enclosed, 4610, 
plus carr. Pri, 200-250 volt, Sec. 6.3 volt 15 amps 
2S/-. P.P. 2 Many other types of heavy duty 
L.T. Transformers available 
HEAVY DUTY CANADIAN ADMIRALTY 
éin. BLOWERS. Motor Spec. 220 AC. OC 
i hip. BPM. 2,600. Series wound, continuous 
rating, €17/10/-, plus carr 

PERSONAL SHOPPERS 

we._come 

ORDERS ACCEPTED MA 
FROM COLLEGES, SCHOOLS, 

LABORATORIES, ETC. 


Thin 
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RADIO TRADERS LTD. 


23 WARDO UR ST., LONDON, W.1. (Coventry Sereet end) 

Phone No. GERrard 3977 8 Grams: “ Radiotrade”’ 
BARGAIN OFFER OF BATTERIES 

44 v. Heavy Duty Bell Battery re 6) x 44 x Zhin 

72.4.7. 1.54 T. Size 6x5 x thir 

150 v. #.T Size 23 x 54 x i 

674 v. Size 2] « li x She 

All batteries sealed and unused All plus 1/6 post and pkg 

reduction for quantities 


ELECTROLYTIC CONDENSERS 

16 mid, 375 v., 2/- eact 

16 x 16 mid, 350 v. 3/6 each 

16 x 24 mid, 350 v. 2/6 each 

16 « 32 mid. 275 v. 1/6 each 

20 x 20 mid, 275 v. 2/3 each 

24 mid, 350 v. 1/6 each 

24 mid, 450 v. 2/3 each 

Condenser Clips for above 

BIAS CONDENSERS 

50 mid. 12 v. Single Hole Fixing t/+ each 

100 mid. 6 v. Tag End 10d. each 

100 mfd, 25 v. Tag End 1/3 each 

BLOCK PAPER CONDENSERS 

4 mid. 400 v. DK 3/6 each. Many other types in stock. Your enquiries 
inviced 

LARGE ASSORTMENT OF TUBULAR CONDENSERS 4 

MIDGET MICA CONDENSERS. .000!, .0002, .0003, .0004,.0005 5 

200 Assorted Moulded Micas. Popular Values oto eo 

200 Assorted Silver Micas. Popular Values aio °e@ 

200 Assorted Carbon Resistors: 4, | and | watt. Good selection 4110 6 

SPECIAL OFFER 

0.1 mid. 12,000 volts test Mansbridge Condensers. Height 64in 

Width 34in. Depth 2hin. Fixing Centres 4in. Plus 1/- post 56 


PAXOLIN SHEET 

18 «x 44 x I/i6in., 1/- each; 10 x 10 « I /I6in,, 1/6 each; 20 x 10 x 1/32in., 1/6 
each; 20 x 10 x | /i6in., 3/- each 

RESISTORS 

Carbon | wact 2/6; | ware 3/-; | waee 4/-; 2 watt 6/- per doz 

WIRE WOUND AND VITREOUS. 5 wace 1/6; 10 wace 2/6; 15 watered -; 
20 watt 3/6 each 

HIGH STABILITY. | wace 5%, 6d.; § wact 5% 9d.; | wate 5% 

Afew valuesin | still available 

ALL ORDERS RESISTORS C.O.D. PLEASE AS WE CANNOT 

GUARANTEE TO STOCK ALL VALUES 

W.W. VICONTROLS. ALL WELL KNOWN MAKES Pre-set 2/6 each 

Spindle types 3)- each, Values from 5 ohms to 50k 

VICONTROLS WITH SWITCH 5k, 50k, | meg., | meg 


V/Controls Less Switch. Most values spindle and preset 


1/3 each 


3/6 each 
2/- each 


METERS 
0-300 mA 2jin. Flush Mounting. Brand new. Guaranteed 8/6 each 
0-500 mA. 2}in. Flush Mounting. Brand new. Guaranteed 10/6 each 
TWIN GANG .0005 Less Trimmers 
4-Way push button units 2/6 each; 27/- doz 
Push Button Knobs 3 dor 


6/6 each 
6 way 3/6 each; ” doz 


TAG STRIPS. 3-way 2/-; 4-way 2/6; S-way 3/-; 7-way 4/-;28-way 12 dor 
SLEEVING. 2 mm. 2/6; 3 mm, 3/6; 4mm. 4/6;5 mm 56 per doz. yds 
POINTER KNOBS. Small black wich white line, standard jin 

spindle 7/6 doz 
WANDER PLUGS. Red and Black 2 dor 
PHILIPS TRIMMER TOOLS. |/- eact 10/6 doz 
BELLING LEE FUSE HOLDERS. Type L356 (Pri. Meg.) 2/6 each 
WEARITE COILS. PA4, PO4, PAS, POS, 1/3 each 12/- doz 
VALVE HOLDERS. Moulded BIA 7/6; B7G 6/-; Int. Oct. 9/-; 

Eng. Oct 46 
VALVE HOLDER FITTED WITH LOWER CAN 1/6 per doz. extra 
Screening Cans for 87G and B9A 4 doz 
Paxolin V/H int, Oct., B9A, B7G S/+ per doz.; Eng. Oct., 5-pin, 7 


doz 


pin doz 
STANDARD SCREENING CANS }-piece I/- each; Spring Loaded 1 each 
BELLING LEE PLUGS AND SOCKETS, 5-pin 1/9; 7-pin2)-; 

10-pin each 
BULGIN P.742-pin P. & S. 2/6 each; P.200 2 pin P. &S. 2/- each 

Rotary Switches 2/« each; Dolly Switches $.267 2/- each 

Standard Ex Govt each 
POST OFFICE LAMP JACKS No. 10 I/+ each doz 
Lamp covers for same doz 


WESTINGHOUSE KH! Half-wave Rectifier, rating 
6 v. at 10 mA., 2/6 each 27/6 doz 


OUTPUT TRANSFORMERS. Mulci-ratio, 5/- each; Pentode 


or power 
DRUM DRIVES, jiin 
WESTECTORS, WX6, WX!2, Wi, Wi2, W4, I each ..., 
ARCOLECTARIC (Whitney Lamp), Red, Green, Clear, 1/6 each 
SIGNAL LAMP HOLDERS. Pane! mounting, complete 
with adjusting lamphoider, 1/9 each 
JONES PLUGS AND SOCKETS. 4-pin, 2/6; 6pin, 3/-; 

B-pin, 3/6; 10-pin, 4/-; 12-pin = 
CASH WITH ORDER OR © ALL ORDERS pert. Ww. 1 
ALL ORDERS FOR LESS THAN £2 ADD POSTAGE 
We invite your enquiries for stems not listed 
Trade Counter open 9 to 6 Monday to Friday 
Callers Welcomed 
WHOLESALE, MANUFACTURERS’ AND EXPORT ENQUIRIES INVITED 


swe eeeveweweweveve eeveeuvee 


CABINETS 


Many and varied types ‘Table and Console 
Console Tape Recorder Types 
* THE CONTEMPORARY " 
Console Tape Recorder Cabinet 
A very well made cabinet in 
and mahogany to 
furniture, deck and amg 
pplied completely 
accommodate 
deck wnits 
30 x 15in 
size, 2Biin. x | 
Send for our cab t whieh gives details 
of this and ny other types 
Send for our current monthly balletin of 
a. — Radio Rac chassis Tage 
Recording equip et 


4! Trade Only Supplied 
x V.E.S. WHOLESALE SERVICES Ltd 


jept. W.W.), 11, Gunnerspary Lane, Acton, W.3. T+ At 


H.E. Ltd. BULK ERASER 


The 
NOW SUITABLE FOR 


GRUNDIG STENORETTE 
SPOOLS LIST PRICE €7.10.0 


Model 102 200-250v 50/60 c.p.s 
Model 103 100-130v 50'60 c.p.s 


Bend for pamphlet ar 


HARVEY ELECTRONICS LTD. 


FARNBOROUGH, HANTS. 
T Pa “ 
LONDON OFFICE 

68 Union Street, 8.2.1. 7 


Lr 
SOLENOID TYPE 
4 4a 4 


Continuous 3 ozs. at 


A. C. 


— 


Instantaneous to 39 ozs 
100% PRODUCTION 
INSPECTION 


Available 
Also Transformers 
to 6 KVA 3 Phase 


R. A. WEBBER LTD. 


18, FOREST ROAD, KINGSWOOD, BRISTOI Phon 4065 


Larger Sizes 


JUST OUT 


VOR 193.5 
FULLY ILLUSTRATED 6d 


CATALOGUE [post iret 


RERRYS 


25, HIGH HOLBORN, LONDON, 


Te HOLborn 623! 
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’ HIGH VACUUM... 


if your business is concerned with: — 


@ THE DEPOSITION OF 
onto glass, metal or plastic 
and electrical devices 


METALLIC MICRO-FILMS 


for critical electronic 


as diochroic and 


front surface mirrors, aluminised cathode ray tubes, 


crystal vibrators 


VACUUM . 


The VACUUM PUMPING of C.R.T., lamps and valves 


The VACUUM MEASURING and LEAK TESTING 
of all types of vacuum systems 


OR ANY OTHER APPLICATION OF HIGH 


*,.. then we can help you as manufacturers of standard and special vacuum instruments 
and plant to electrical and electronic equipment makers all over the wor! 


W.EDWARDS « 


MANOR ROYAL - CRAWLEY: SUSSEX 


CRAWLEY (800(\O bees) EOCOnIWWAC Ceaw.eY 


fb x yp merter VAG LM Sieg 


a 
seamcnts ateom 4 fonORTO §=—- AatNTS Tenet 


IMPREGNATE 
your coils with ease 


BLICKVAC 


High Vacuum Impregnators meet the most stringent 
specifications and yet are easy to handle. 

Full range of models available to meet the needs of the 
large-scale producer, the research laboratory or the 
small Rewind shcp. 


Outstanding Features: 


@ Ease in control. 
@ Ease in cleaning 
@ Elimination of vibration 


@ Unequalied flexibility 
and performance 


@ Simple atrachment of 
auxiliary autociaves 


@ Units available suitable 
for Varnish, Wax, Bit- 
umen and Potting 
Resins. 


Users include ™.O5 
N.C.B., G.E.C., Pye, Mar 
coni, Metro-Vick. 


If your problem is COIL IMPREGNATION or impregnating 
or casting with Potting Resins consult: 


BLICKVAC ENGINEERING LTD. 


Bede Trading Estate, Jarrow, Co. Durham. Jarrow 69/7155 
96,160 Aldersgate Street, Londen, E.C.!. 


Monarch 6156/8 


STANLEY PRESENT A NEW 


STANDARD OF EXCELLENCE IN 
THE HIGH FIDELITY FIELD. 


MODEL H.F. 125 
BRIEF SPECIFICATION 
Response 10-20,000 Cycles within 2db, Hum and Noise 
—74db, total Distortion 0.4%, Output 12 Watts. 


18 GNS. 


Send for brochure. 


STANLEY SOUND & VISION PRODUCTS LTD. 
Stanley Works, Lower Street, Haslemere, Surrey 


Phone: 1426 


Wiretess WorLp 


THE 
BRITISH NATIONAL 


RADIO SCHOOL 
ESTD. 1940 


NOW IN OUR FIFTEENTH YEAR 
AND STILL 


NO B.N.R.S. STUDENT 
HAS EVER FAILED 


to pass his examination(s) after completing 
our appropriate study course. 


Good wishes to all B.N.R.S. students 
at home, overseas and aboard ship who 
will soon be sitting and passing City & 
Guilds Examinations. Nothing succeeds 


like success. 


A.M. Brit.1.R.E. and CITY and GUILDS Radio and 


Telecommunications Exams., etc., etc. 


PRINCIPAL, M.LE.E M Brit. RE 
BRITISH NATIONAL RADIO SCHOOL 
1, CANYNGE ROAD. CLIFTON, BRISTOL ’ 

Tel. BRISTOL 34755 


SPECIAL OPPORTUNITY:— 


@ 250- aan 4 AM BROADCAST TRANSMITTERS 
Type rt Waves 
Type ear Med n Wave 


Features all size yw power consumption—high fidelity 


w distortior 


Price Complete stations f £397 for all orders pla 
d @ month 


echnical details 


e COMMUNICATIONS TRANSMITTERS 
American manufacturers (R.C.A Hallicrafcer 
suse). 5 types available for immediate 
1 kW., 24 kW. and 5 kW 
will be gladly sent on reque 


ge of spares for 


poly af 
TRAN MITTERS ET-4331, 4332, 4336 and AVT-22 


@ TesT SauirerenT— A lar se range of laboratory test 
equipr merican ( dir 


Our Radar Dept. will welcome your specific enquirie 


@ RADAR EQUIPMENT (Airborne, Ground and Naval! 
s 


BRITISH SAROZAL LIMITED 


ELECTRONIC WORKS 
1-3 Marylebone Passage, Margaret St., London, W.|- 


Cables arozal, Londor Telephone: LANgham 9351 (3 | 


A.\.D. and A.R.B. approved 


ELECTRONIC ENGINEERS 


with suitable backgrounds interested 
in entering the rapidly expanding 
field of 

DIGITAL COMPUTORS 
are offered the opportunity of acquir- 
ing these new techniques at the new 
ENGLISH ELECTRIC establish- 
ment at Kidsgrove. Previous Com- 
putor experience is not necessary 
as the Company provides special 
conversion courses in conjunction with 
MARCONI COLLEGE. Full salary 
will be paid during such courses. 
Apply to Dept. C.P.S., 336/7, Strand, 
W.C.2, quoting ref. no. 1353C, 


NELSON RESEARCH LABORATORIES 


ENGLISH ELECTRIC CO. LIMITED, 
STAFFORD 


have vacancies for ASSISTANTS in interesting 
work on the PHYSICS, development and applica 
tions of magnetic and electrical insulating material 
and devices 


Graduates with or without industrial experience 
and people with National Certificates in Electrical 
Engineering or Physics are required 


Reply to Dept. C.P.S., 
336/7, Strand, W.C.2., quoting ref. no. 312A. 


POLYTHENE 


INSULATORS, END CAPS, PLUGS, ETC. 


for 
T.V. AERIALS 


Standard Articles or Special Mouldings 


AMPLEX APPLIANCES (KENT) LTD. 


19 DARTMOUTH ROAD, HAYES, BROMLEY, KENT 
(RAVensbourne 553!) 
Ali export enquiries to 


ANTEX LTD., 3 TOWER HILL, LONDON, E.C.3 


Wireless World ¢ 


2 lines or less and 3/6 tor every additions! 
overage lines 6 words, Box Numbers 
Address replies = 0000 clo “Wireless 
set House, Stamford &t.. London, 6.E.1.) Trade 
letaile available on application. Press 
195. ssue Thorsday, April 28ib No 


y accepted for errors 


thereot 


WARNING 


ore warned that Government surplus 
and valves which may be offered 
our displayed or classified 
manufacturers’ guarantee 
items will have been designed 
purposes making them unsuitable 
or may have deteriorated as a 
onditions under which they hove 
We car undertake to deal with 
nts regarding any such items pur- 


hrough 
arry no 
these 
a 
1se 

he 
not 


pla 


NEW RECEIVERS AND AMPLIFIERS 

I ELECTRICAL & ELECTRONIC 

VELOP MENT, Ltd., Bickford Rd., Wit- 

I 6, Tel. East 0822 
manufacture 

Reproducing 


E 


of High 
sound equipment 
Contro! 

Cross 
Re- 


Tone 
Cut Pilters, 
Portable Tape 
ally suitable for 
pre-recorded tapes 
Microphone 
details and 

{010° 
oudle 

ine 


\MSON Amplifiers 


Variabie Steep 
a. 
” the new 


High Pidelit 
ional Recording Amplifiers, 


with 


equipments 
EMI 
Units Sen for 


ASTER Hi-Pidelity for all 
quirements ful range of equ 
ed and demonstrated ‘he North's 
yn Specialists, 29, Lancaster Ave., ! 
4 Deansgate 2505 
illard high fidelity amplifier, 
juction true fect 
response 3 000c/s, silent 
finest layi—e oy — and compo 
I 78/tape/mic./radio switch and feeder 
socket, individually matched to your 
and laboratory checked, a.c. or a.c 


[ “RADIO SERVICE, North Sherwood 
ng Sa 


superb 
treble 


1d 


“I aboratories, Ltd., 125, rri ne 
Worthing, Sussex, the precision bx, is 
alists; emolier, ‘ype & 
“4 
‘ab, cut 


60, 
treble lift 14° 
complete with engraved 

5 position switched input 
the Jupiter reproducers at 
the WB/U 6 watt amplifier, l2gns; tape 
to suit most cks; specialized 
to for the musical and scien 
industries Tel. Worthing 515, 557 
4375 
RECEIVERS. AMPLIFIERS—SURPLUSG 
AND SECONDHAND 
OR sale, RME 69 receiver with DB20 pre- 
tor, modern KB wire recorder,.—Oflers 
2725 l 
ind receivers, as supplied R.A.F 
ised 27/6, carr mith, High 
Paringdun Berks 464 
new in original cartons, types 
6. 25 11/6, 4 Ii1/- mat 2/e 
), Church Rd., Moseley, Birming- 
14565 
rited number R.1155 damaged | 
parts only (all include 1.F. Tran 
Tuning Condensers, etc., 
£2,/10 plus 7/6 carriage 
as specified for the 
Receiver, these are a)! 
valves (7 SP61 end |--EA 
slightly soiled due to siorage 
8 pecking and carriage 
ex MOS Two-way Telephone 
sing 2 control unite, 2 pairs head 
phones and ea drum of twin 
180ft. very simple tw set up and 
apolications, our special price 
outfit, £5/10 pilus 5/- carr 
complete with plugs end 


ar? 
Box 


bul 


Inex 
new 


| 
~ 


€ 
> 


limited number 
mounting sing. 
post free, 0-500 Micto amo 
mounting, 15 post free, the 
ex brand new units and fully 


91 3/9, VR91 
cvial sh 

all at - VR . 

1th Voss VITSA. VR65, VRASA 

post 6¢ extra in each case, huntreds 


(very 
1% dia. flush 


ish 
teed 
mrgaim. VR 


red 
874, 884 6 


VR I 
‘ 
v 


tal clearance list? 
e have barwains for 


seat for our # 
Sa¢ wday! 


Wireless Stores, 48, SaBerd M. Bt. 
WW npton 

| AK Gonnolaseur point one amplifier gia. 

4 Vowt corner bere coganer, wi anit and 
power peck, £20 . 

Bromiey, Kent. (Rav. ois.) chat | 


Wirecess WorLD 


ssified Advertiser 


» mR. anc 
IR CRi00. 


I 
Wits L . 


wmnoothec 


WORLD 
M.W and ‘ 
power supply nit 
high fidelity amplifiers 
—y f original 
umber Box 2974 
LOUOSPEAKERS sunPLUS AND 
SECONDHAND 


OODMANS 
£9,/10.—Colman 


unused 


Audiom 5 


1 


70 
st 


ps 
Stephens 


un 


Wi 
SOODMANS 
as 6 new £i2 


TOGETHER... 


Axiom 150 
Binks 


in 
; 


corner cat 
Ear\swood 
ui Surre 
B. famous 
high-fide 
twork, still 


Rawemiy ying SQUIE MENT 
r4332B wit h 

TRI4 

el 


12in concentric 
ity loudspeaker 
unmounted; £15 


duplex 20 
with ero 
Box 


75 
ws 
Birming)! 


TRI $30 
reh Rad 


Ew TEST EQUIPMENT 
Intensit Meter (8.1.M.) 
necks and installation 
Radio- Aids Ltd 
Tel. Watford 596 
Test eau yeeeonkhort AND 


PARTRIDGE — wie 


TRANSFORMER Type 2038 4 DV 


{4469 
DVANCE 
the 


B.4-A@ surplus 
new and 
“BRITANNIA” 


generator adapted A.C. mains 
Eton Ave., New Malden 


enerator 
100Ke 


signal .. 
unused, to 7OMc; prige 
£40 Box 2716 Pas 
es, 1SBSOR Osciil model 559A, guaranteed unused 
instruction manual, details; o Box 
2797 (4476 
AYUOR electronic meter, 170A, £15. radar 
pattern generator, channel two, £25; con 
lition as new Popplewell, Westgate, OT 
494 


E2 signal Taylor 
valve tester, £16 Taylor 15A 
£11/10; Avo model £14 

tle used.-Wood, 118, Moscow 

5 


and 


BRISTOL 


Partridge Transformers find a wide field ork 
. DVANCE 
of applications in the Aircraft Industry ASA 


analyser 
ect t 


enerator, £20 


They are used in many well-known air- L'verpooi, 1 
Yeoiry 
meters 
siti-ran 
invited 
254, Grove 


generators, oscilloscopes 

vaive voltmeters 

meters in stock 
requirements to 
Green Rd., London 


craft, including the Bristol “Britannia.” 
In addition to our wide range of standard 


Re scare h 


Development 


E£.il 
Avo wide 
150watt 

e ewitch 
50m.a 
Write 


Le 
types, our 
VO electronic test meter, 
generator both as new 
mitter, whole or ria; wavechan 
H.T. rectifiers, 1,000voit 
quality junk’ what offers? 
Limes Grove, GE.15 
NEW DYNAMOS, MOTORS. ETC 
*PECIAL television rotary converters 
interference free, 


and 


Department is always 


rood 


ready to undertake 


special designs 


to individual require 


converters for 
inputs, ov 

above also supp’ lec 

immediate despatc! 


ments, 
price a6 above, the 

£25 del 

Type 
2038 


haser's home 60 mis. 8.W. of Sutton 
tele 
wattle 
pieture 
ree 


was tested on Ekco 
consumption 13 
oO, amps 
completely 


converter 
tube. stated 
from battery only 
perfect and 


; 
of 


100 


STANDARD TYPES 


ides 


f ritish 


one 


atest 
is guaranteed 
petro) en 
tools 
Oreat 


product 
for 


starting rope 
PEARCE, 66 
Ange 
NEW GRAMOPHONE AND 
equipment 
T R amps 
headed 


nd 
ORUNDIC 


Percy Bt 
Trans 


OKVA 


The Partridge Range ir sounn 


formers single or multi-phase up to If 
i if 


f 


meter 


) an) 
weve 


and 
ime 


14gns 
decks, 


pre-amps £* 
pack. and 


romptly supplied 
ee Lodestas rsh 
et U/L output 


grades of audio frequency transformers p 
Tsk 
£5i 
Truvox, 


hermetically sealed cory sts, and trans 


Phillipe 
decks 
Wearite, 
1770 
ELEC FROWTC 8 
London. N.W.2 


formers for special apy h os the 


Osram $12 and Mullard 510 amplifiers store Ra 


oo 


HARDING 1208 
Cricklewood 


exchange 


a ra ) 
“ Write for illustrated brochure giving. Bn Lon . 
2er ’ . a ; 
( full details of the Partridge com Fi . } ‘ ) tre 
} ) ( in aACCOASOTIER & } »¢ 
ponents specified for the Osram 912 | DY SPGUS INS. Oe netic record nt ¢ 
. and Mallard 5\0 amplifiers THE MAGNEGRAPH RECORDING 
é ‘ p 1. Hanway Place. London. W.1 Te 


PARTRIDGE 


INE-VOX diae recording 
Ci) ter tiah-aquality rec 

TRANSFORMERS LTD 

TOLWORTH SURREY 


microphone equipment 
Phone: ELMbridge 6737/8 


a & complete channel! in 
and olavvack equipme 
for hiahest qua y protes 
sirements recorder mechaniem at 4 
channe| at 1)0uns demon st 


to K.T8 
opiow, ton, N Devo 
i omen 224. Callers by ‘appointment 


14% WiIRELEss WorRLD 
GRAMOPHONE ub "ino secon " ian MeN 
s SECOND 
“AUTOMAT’’ (‘OME CHARGERS LIGHTLY used B.AS h Boy, Pes THE 
: tapes; lgn each Ban 2957 
AND KITS H.F. Exchange Mart for used gua ay equip- 
SELENIUM 4.7. RECTIFIERS 4 ment: send $.0.e for lists 31, Lanca = INSTRUMENT 
6.1.6., Westalite, G.E.C.. ete., 40 m.a. to lOamps| “4V*.. Manchester, 4 
8 new, EMJI. L2B batter tape-re 
All new goods with tull guarantes. as used B.B.C.; cost over £100 wit 3 MODEL 


FOOLPROOF CHARGER KITS Genuinely trom will accept £70 o.n.0.—Box 526 
free and ultra reliable o t ii ye nrongh “RUNDIG TKS, as new, Golden mike 
“Ww 4 i 


Speciall { 
Truvox Mk. III deck, £1 Truvox amp r v ally designed for 
ived new, £13.—Taylor 191 Ashton soldering operations in 
yee, set 18. 7 | the compact assemblies 
RESTO disc ; ” 
with amplifier , used im present day 
Signals Corps micro-grooy rd th g radio, television 
quantity unused acetate d a3 ‘i T Any 
» ; 3 e! ron 
Grove Green "RA , Londor ectronic 
foie4 |'adustries 


GRAMOPHONE AND SOUND equipment | Weight 3ioz j Interesting 
& ete, © £45 offered for Grundig tape-recorder mode . Eelecing j features 
trans, ballast 700L, or TKS ir ; new condition exible y 1. Bit 4” dia- 
neler for 2¥., 64 A } ease write J, Kidd i7, Southcote Lane, |Length 9 in meter, 
« teading i [437¢ 25 Watts— to replace 
NEW COMPONENTS ; 0 
“RANBIBTORS and associated parts, types up 200/220 volts, 2. Steel cased ele- 
to 530 M/es i of avg speech po LIST No. 624 ment, also replace 
Bel Marlborough Para Ar 507 $ 220/240 volts, able 
5 amp. & ° t wens rt LIST No.625 
D fab he. "hide", 120 pm Fag ned "h SRAM 9-1-2 high gua ty amplifier 3, Detachable hook 


4 e ’ - structional details, c +. sits, con nponent 4 : 19 Rd or suspending ron 
way Rg ‘ » Rost free.—Prank!t 4) when not in use 


to 4a : bergetlington. | Pe rtemouth. = seat dine’ oon 
* AUTO ” ane ‘wae 6-4 amps D.C., 1\%in_ diameter . ou 
A mAs le — . “ildbukbans CHARGERS ne 10/6; metal rec tiners 6-12¥ 0-4 amps handle, remains cool in use. 
; _— .,. i fo v./1s ’ Y, amp a rv oe 5/6; mains transformers for bs attery chargin 5 
eae 2 oe Raa, © tapped 4, 10, 16 and 20 volts, 25/-; wirewound 


simple 


sib “with « ip 
conse 18/6 extern. Senior Model, tor 6 v 


Six ft. Henley 3-core 


ky A ha — = rr - . . ‘ resistors, 0-25ohm ny 8/6; electric motors Flexible 
protective ballast ead gt ow indieatc bites nD, ‘ os, ‘ 85/-,.—Kingston Elec / 
eS dite 4 eit , r \ . 134, London Rd., Kingston-or 
emmp./12 ¥. 9 amp, GHG, dito by. 26, B Thames. Kin, 7534 e445 
wage 1/10, wt. st 
ENIUM RBOTIVIERS, new sock aot surplus with COMPONENTS SURPLUS AND 
: 7 SECONDHAND 


ADIO CLEARANCE, Ltd Tottenhan 
Court Rd., London, W.1 
ELECTROLYTICS, capacity 
wf mounting 1 
rectifiers, 120 v. 60 od 4g. 1/9; 
6/G, 260 v. 60 mA., 7 ~) 
all p.p. 6d. Many other LT ty pe on 
* RENEWBAT BATTERY “peavubharen AND 
CONDITIONER. Car vive, 3/6, 0 


CHAMPION PRODUCTS 


44 Uplanes Way, LONDON, N21. Phone LAB. 4457 


W.T. HENLEY’S TELEGRAPH WORKS CO. LTD. 
61/63, Hatton Garden, London, E.6.1 


x 2%, 
+52 


where 
AERIAL MASTS. American Yagi 5 element S5mA meters 


v 1”, f 
‘ j . 3/3, 2 24 /425 
1% x2, clip «x1%, clip l 
| 2 Sy ’& 
) % x2 ip, 5 
lip, 1/9; 644120, a75y, 1%%4l,, cll 
‘ Y y ‘ clip G4 . 275 4'4, , S 
SURPLUS fo wl a 
) 4 ‘ at ¥ 7 
array AS-46/APG. 30ft. one piece 4in. dia ‘ . flush mounting new, boxed; > X49 
d f on Jin ‘ 
hollow wood masts. 3é6ft. 3 section 2in. dia trans on.o.enee, Some O20. BSA y 


tubular stee! masts. 45ft. 9 section Ihin. dia : 4 F f 
Pri, 0-210-250-2% 12/ 3 id 

American steel masts M5-44, SOft. Bendix TELBVIBION chassis cadmium Ee & 

plywood masts MT-7A. 70fc. American ply- ize 14K185X2\4in, complete 

mold masts. 200 mc/s, Birdcage ‘‘ H "* array olde (9-B9A Pax, 1-B9 

20ic. American tripod base aluminium Oct amph ), 20 various 

masts AS/TPX 9ft. one piece American away for metal rect ‘ine trans 

police whips. (8fc. BC-610 6 section whips 

DIRECTION FINDERS. ‘SCR-206, SCR. / bair id 

291, SCR-503, DFG-20, DFG-24, ex Pp) \ ~ F *, tetrode 

TELEPHONE AND TELEGRAPH fu aie 

APPARATUS. i+ | terminals and by- Rabid Bian im Cea 27, Tottenhan 

pass filters; | + 3 terminals; | 4 carminate Rd., London, W Te A m 918 


« 


d f S$ and SX, S and DX, fill *OUTHE 10 “1% 2 : 
and repeaters y ar ters OUTHERN RADIC SUPPLY, U1 } Wire-wound and Com- 


power bays; repeaters ringers; perfor \ Newport Street, Londor ou 
ators; Wheatstone equipment; teleprincters displayed advertisement, page 155 (oole : 
undulators owe boards; rectifiers; EE-65 SUPREME RADIO, 746b, Romford Ra Manor position types. Single, 
TG-10, ee » Park, London, £.12. Teil. Lif Est : 
AUDIO EQUIPMENT. RCA. squadron b year Ganged, Tandem Units. 
announcers (12-25 watt speakers) R.C.A bP AGUE 0.1 mfd 550v w/end condensers: 6d 
25 wart high power speskers, Portable | ELESrROLY TIO cond ' Characteristics : linear, 
CONTROL UNITS RM-6, 7, 12, 13, 21 groves Sepuler wend; our pri | | 
. ’ 2 mid 550v tag end ali/can, sms a 5 j- n o 

25, 29, 42 | tet e/cond line, 644120 mid’ % 8. semi-log., on 
AMERICAN TRANSMITTING TRANS- Oy surge, ii4in ali/ean: our price for - ea 
FORMERS AND CHOKES A large or ao K “25 mid 25v bias cond., very in d Uu ctive, etc. Full 
*variet b Amertran, Kenyon, RCA, wy . ‘ 
A ro ust ay BP.% valves, Red Gylvania, new boxed; 10/6 details on request. 
TRIPLE DIVERSITY RECEIVERS. | 5 to CERAMIC EPS0O v/holders; 74 ea 

Self contained on yeah with all PHILIPS Beehive type 530 pf trimmer cond 

ents. Full details availab | /- @ 


a 
570 screening can with «pring, and skirted 
TT BROADCASTING TRANS. || 2 ith 

TTERS by Woden Self contained in —" ow oo oe ve 

6in, cabinet €22/10/- with valves 2-POLE 2-way w/c switches; 1/- ea 
RACKS, de luxe, 19 inches wide channel R MA ye em S/li ea.; R.M.2 type, 4/5 
{ " - ea.; 1 ea.; R.M.4 type, 18/- es 
WOR HEE, OH 2, OR. Cin... Cyop care. 16 144.86 mete Wectifiers. 16/6 en.; 14m100, 19/% 

Many other icems too numerous to mentio 


Send your requirements Lists available STEEL chassis, read punched for a/het lay 

oe peeing ond Chipping ‘exiles a's . stock: for tb Denco P.M. unit, Mul 
P. 4i A BR id h MANY’ other’ t gp Sy 

ORGANFORD ponest || eee | ps aes Sene.co. corms) (m- 

Telephone: Lychett Minster 212. | SEND a i "catre “fot pe ;— orders under £5 — gag teen ee 

aad sae, & ries and list. {0021 


May, 1955 


from your 


ULTRA - LINEAR 
AMPLIFIER 


with 
the 


SAVAGE 


OUTPUT 


TRANSFORMER 


3895 


The Savage Massicore output transformer 
type 3595 is designed to the same standard 
as the 3C67A, which so many enthusiastic 
‘riends incofporated in the Williamson 

uit. The specification is as follows:— 


i <x: D.C. resistance 1000) + 1000) 


nductance taken at 5 v. 50~ 80 hys 

mnmum 

Primary impedance 70000) tapped at 43%, 

symmetrically about the centre tap. 

Leakage reactance tested at | v. 800~ :— 
Whole primary to secondary: 8 m/Hys 
Half primary to secondary: 4 m/Hys. 
Half primary to the other half primary 


8m Hys 
Secondary impedances: 0.459, |! 80) 
1102, 1602, 2202, and 302). 


42, 70 
aa ee i 
SAVAGE 4:1 DEVIZES) 
“mite? 
NURSTEED ROAD, 
DEVIZES : WILTS. 


Telephone : DEVIZES 932. 


| tions and fixing; mostly 


| Ger 
Lisle 8t., 


| facture transformers 


Wriretess Worip 


ETAL-GLASS seals 

ally sealed terminal 
lkv and 
1,000 assorted 
Letchworth 


single-way, hermetic 
for soldered connec 
2ky sizes, new 

(surplus), , D 


iy 


6/- per Cr 
Pixmore Way Herts 
ANTED. EXCHANGE. ETC 
ANTED. receivers A.P.R4 also T.N.16, 17 
18, 19 ete, and my radio test gear 
LESLIE DIXON & Co, 214 Queenstown Ra 
Battersea, 5.W 8 Macaulay 21 fol7e 
ANTED, tuning units TNI9 
for R54/APR4; £50 Box 
0261 
ANTED, set manufacturers’ or ex-Govern 
ment radio equipmen large or smal) 
quantities of valves electrolytics speakers 
meters, also components 
LOWE BROS... 9a, Diana 
N.W.1. Eus. 1656/7 
coils, Rxs, etc 


ANTED, HRO 

BS548s, S278. etc.—Details to 
Service, 254, Grove Green Rd 
Ley. 4986 


TN17 
each 


TN18 
Offered 


Place, Euston Rd 
[4485 

AR 628s 
R.T. & I 
London, E.1i 


ANTED, BC. 610 Halk 
transmitters, and spare 
best prices 4 Radio, Beavor 
mersmith, W.6 (oo7e 
ANTED, si inal generators types TP146 
TP390G, TP762A, frequency meters BC22l. 
TS174 ‘5 ri receivers types AR&&. ete., 
APR4 or similar.Send price and details to 
fatheld Instruments, Litd., 175 Tape idee Rd 
Hanwell, W.7. Tei. Ealing 0779/9657 0037 
LL USA. V.H.P. test and communication 
equipment: T5174. T8175. TS47, BC.221 
aa, 5 meters; receivers 1294. 1559, Hallicrafters 
7CA, US.A.; APR4 and tuning unites 
TN16, _ 18 and 19, RCA AR&sD LP, Halli 
crafters SX28: valves 707A-707B, 2K2 ; 
2K55. 2K41; highest offers given 
6410 and 4447. Universa! Electronics 
Leicester Sa., London, W 02 
VALVES WANTED 
R13 (CV.1197) any quantity 
condition..Box 2490 
LL types of valves required for cash; state 


be me and condition Radio Facilities 
alcot Rd., N.W.1 Primrose 9090 
4 


CABINETS 

have the best selection and 
page 154 [0224 
ALNUT radiogram and television cabinets 
soundly constructed, stamp for details 

R. Shaw, 69, Pairlop Rd., Leytonstone, E11 

{4350 

Kahn 


rafters 


[0229 


must be 
[ 


‘00d 
1 


Ltd 


L»s RADIO 
finest finish 


ApInETS for radio and television 
& : ae are now equipped 
orders ,-* — manufacturer 
television sets a gramophones 
don Office 1/5, Morwell! Street, W.( 
METERS WANTED 
EB urgently require meters of all 
meter components te t equipment 
any uantit large or small; prompt cash 
ANDERS ELeCI TRONICS, Ltd Hampstead 
Rd., anden N.W.l Eust n 1659 (3738 
BUSINESS AND PROCERTY 
OCK-UP shop, Croydon, electrical, radio, 
television; £500; s.a.v.--Box 2928 (4505 
REPAIRS AND SERVICE 
AINS transformers rewou 
formers to any specifi ations 
MOTOR rewinds and complete overhauls, 
class workmanship; fully guaranteed 
P.M. ELECTRIC Co Ltd Potters 
Warser Gate, Nottingham. Est. 1917. Tel. 47696 
OUDSPEAKERS repaired promptly.—Model 
Loudspeaker Bervice Bullingdon Rd 
Oxtord (4i4l 
AINS transformers, E.H Ts, chokes, field 
colls, et« promptly “nd efficiently re 
wound or manufactured t pay specification 
LADBROKE REWIND SERVI‘ LTD., 8208 
Harrow Rd., London, N.W.! (0222 
ELEVISION and radio s e to the trade 
ret-class workmanship fully guaranteed 
D. Savage, 44, Sirdar Rd toury Ave., N22 


(4a79 


types 
etc 


new trans 


first - 
Bidgs 


over 2\xr 
1 4.a.e 
Gardens 
(4296 
mains 
prompt 
pes ex-stock or 


ERVICE sheets for hir 
modeis, radio and tel ist 
enquiries. —W bil hville 
London, W.12 : 
RANSFORMER rewir service 
EH” transformers ana chokes 
delivery, range of replacement ty 
manufactured to your & 
METROPOLITAN RADIO LRVIC Co., 75 
Kilburn Lane, Londos, W 10. Ladbroke ‘2296 


0200 
OTICR that Melton Electronics. Ltd 547 
Ashley Rd, Parkstone, Poole, Dorset, manu 
chokes, line and frame 
outputs, R.P. and £.H.T. coils, and « complete 
“OC” core types 
vou R enquiries for rewinding all Commer 
pes will receive immediate attention 4303 
Rewino DS and conversions to mains and out 
put trans, pick-ups, fields, clock coils, etc., 
from 4/6; PP equipment « speciality; all 
uaranteed.—N.L. Rewinds 175 digh 
Ulesden Green, N.W.10 Tel. Wordsworth 
7791 (4505 
RMATURE rewinding service t the trade 
vacuums, rills rinde hood dryers. 
dental motors, vacuum armatures re- 
placed from stock; 24 how service, every job 
uaranteed; we also specialize in complete over- 
auls and rebuilds of ve cleaners, aii 
vacuum cleaner parts hoses fans 
brushes for any make in stock Bie 
tric, 95, Park ne, Leeds. 1. (0028 


work 
Ra 


sum 
bearings 
Regam 


(0168 | 
ET 4556 | 
parts for same; | 
Lane, Ham- | 


| 17in. CONSOLE 
| 14in. CONSOLE 


Qimstiong 


Specialists for over 20 years in 
manufacture of 


HIGHEST CUALITY CHASSIS 


Hand made by Craftsmen 


£23.18.0 


(inc. tox) 


F.C.48 RADIOGRAM CHASSIS 


with provision for F.M. Tuner. 


@8 VALVES 

@ 8 WATTS output from push-pull tetrodes 

@ NEGATIVE FEED BACK—20 dB 
ing in negligible distortion and high 
ing factor 


BASS and TREBLE controls independent 
and continuously variable, LIFT as well as 
cut. Unique Thermometer Visual Indicator 
ensures positive setting of these controls 


MAGIC EYE Tuning Indicator 


4 WAVE BANDS: 16-50, 49-120, 
900-2000 metres 


Large 4 colour illuminated dial 
Overall size 12jin. x Gin. « 9bin. high 


including 2 double triodes 


result 
damp 


190-550 


‘TV.5 14" and 


17" CONSOLE 


‘TELEVISION 


the 
and 


Giving true 


white 


high 
standard of design 
and manufacture 
for which our radio 
chassis have been 
renowned for many 
years, has been maintained in the T.V.5 range 


| Aluminised rectangular Cathode Ray tubes ar« 


used, which together with tinted filters, pin 
point focussing, full bandwidth and accurat« 


ead ae ensure BRILLIANT DAYLIGHT 


| VIEWIN 


The cabinet is finished in 
veneer and makes an clegant 
well furnished room Sent 
are fitted for easy movement 


The Prices (including Purchase 


beautiful wainu: 
addition to any 
running Castors 


Tax) are 
£6219 6 
£72 9 0 
The chassis may be purchased separately 
follows 

I7in. CHASSIS 
l4in. CHASSIS 


£64 15 ii 
£54 0 3 


* Provision is made for a tuner which wil) 
nable you to receive alternative ro 
grammes as soon as it becomes possible to 


rece 


ive them in your area 


ARMSTRONG “etvision CO 


WAARLTERS ROAD, HOLLOWAY, LONDON NL? 
Telephone NORth 3213/4 


150 


NEW G.EC., 3.7.C. AND WESTA- 
Live” SELENIUM RECTIFIERS 
Largest L.T. range in Great Gritain 


Latest Current Products. NOT Surplus 


CURRENT PRICE LIST 


te 4 1S”, PROM &.T. & C. PRICES 
5.7 EW T. K3/15, 4/5; K3/45, 82; 
x30, 89 K3'100, 146: all pose 4d 
BRIDGE CONNECTED PULL 


BRIDGE CONNECTED HEAVY DUTY 
Tiin. SQUARE COOLING FINS. {7 v 
6a., 496; 104. 56'-; pose 1/10 

BRIDGE CONNECTED HEAVY DUTY 
Funnel Cooled, also 

Tiin SQUARE COOLING mines 


Cit; 10 «., €12/15)-; alt pos 


“WESTALITE” (BRIDGE), 


; 6 ; 
EMT aecrs.. 134, 22/-; 


i4D 
all poet @xtr 


346 £.H.T. 60 


Whole 
Special Price for Quantity 


T. W. PEARCE 


66 GREAT — STREET, LONDON, W.C.1 


Of Pentonvil ; et ween 


nd Retail 


Export and ¢ 


King's Or and Ang 


‘TANNOY’ 


SOUND EQUIPMENT 


ooo $.£.27 


Poy bot teat 07 


Type 
B7 


The type 67 f 
valve envelope « 
fully evacuated 

Available for the frequ 
to $00 ke's. and fron 
electrodes applied by 
permanence of calibr 
accuracy 0.0! Max 


ation Norma 
adjustment accuracy 0.003% 
Early delivery can be give 
cies, and we will be 
your specific 
THE QUARTZ CRYSTAL Co. Led. 

63-7! Kingston Road, 

NEW MALDEN, SURREY 


Telephone Cables, et 
MALden 0334 QUARTZCO NEWMALDEN 


of some frequen 
pleased to quote for 


require 


p™ )PESBIONAL 
| 


WIRELESS 


E! ECTRICAL 
Ce Drat 


HOUR 
ranat 


service 


yrmer 


1. NW bul, 
(APM ITY available for 
nd stamping toc ! 


Stephens Ave i on n 
CAPACITY AVA:LAGLE 
A r 4 r y 


apa 
aversha n, Rea * 
MISCELL ANG ous 


used 
p.us, all n 


* LIGHTLY 
new sul 
inmarked 
WAVEFORMS 
Type H. £44/1 
WAVEFORMS 
»1 
T.L.10 Amp 
0 each 
Mt LLARD Oscillosco 
Wi, £12/15/2 each 
Pick-up 4b he S 
Pick-up L 


Pick-up Tran 
Miniscope 
EY 53 we 


| £6/12/0 each 


MEICO M.C 


M.1 Recording 
COSMOCORD 
£4/12/4 each 
TAYLOR Type 150A Meg 
£14/0/6 each 
GRAMPIAN Table 
each 
rAYUOR Bridge 
LUSTRAPHONF 
PENCER West TV 

EC Layer Thi kne 
LIGHTWIHOHT he 
BRI ISH Univer 


for above, £4 
ROBINSON 
mou Grove 


SLUORRBC i wl, 


tape 
trade and 
i2in 1a/€ if 
SOUND NEWS 
t Marble Arch 

ETALWORK 
N cas etc ’ : 
ape ty a vr sma 
ba 
WORKS 


roug? 
reecordir 


P Hil por I d Met At 
Chapmar Loughb« 
OUR 
din ! ‘ or 
Private Recording Studicse 
W 2 Tel. Bay. 4092 Stud 
e ording service 
D* JUGLAS wave windir Lj mac! 
noter driven e 
extras, as new, & 
H. E. Poard, La 
Qhuernaey 
Cox ER wires enamelied 
silk covered, all gauges 
washers, soldering 
aminated barelite panels 
Tufnol rod headp t 
adio publications, fu range avai ab le 
sa.e rade supplied Post Radio Bupplies 
Bourne Gardens, london, £.4 


10r flexes 


: 


the 
stu 


TOU 
eeeeeeeeeceeeesseeeeeeeee 


Telecommunications 


Starr ( tne 
sit Degree 
ations, Dutt 


aluc 


Principles of 

Television Reception 

By A. W. K M I.R.E., A.M.Brit 
I.R.E Ar té bor t 

practising ele 

The 

examined st 


troni 
entire re 
age 
ircuits are giv 
mmercial re 
ns of 
liscussed 
x0 net 


PITMAN 


Parker St. °} gsway ‘ Londor 


Purchase or hire your 
"VORTEXIQN TAPE RECORDER’ 
& ASSOC. EQUIPMENT FROM 


GRIFFITHS HANSEN (Recordings) LTD. 


32/33 GOSFIELD ST., LONDON, W.1, 
MUSeum 0642/2771. 


| COPPER 


ENAMELLED 
/ l oz 4 


WIRE 


TINNED 
oz 4 oz 
6 ; 


i 
4 
2/1 
2/2 
2/3 
2/5 
2/7 


Wires to 48 a 
COPPER INSTRUMENT WIRE 
ENAMELLED, TINNED, LITZ 
COTTON AND LK COVERED 
All gauges available 
B.A. SCREWS, NUT WASHERS, 
soldering tags, eyelets and rivets 
EBONITE AND BAKELITE PANEL 
TUFPNOL ROD, PAXOLIN TYPE COIL 
FORMERS AND TUBES 
ALL DIAMETERS 
END STAMP FOR LIST. TRADE SUPPLIED 


POST RADIO SUPPLIES 


33 Bourne Gardens, London, E.4 


May, 1955 


WIRELESS Wortp 


GALPIN’S | 


ELECTRICAL STORES 
408, HIGH STREET, LEWISHAM, 
Tel.. Lee Green 0309 Nr. Lewisham Hospital. 
TERMS: CASH WITH ORDER. NO C.O.D. 
ods sent on 7 days’ approval against cash 
EARLY CLOSING DAY THURSDAY 


HEAVY DUTY SPOT WELDING TRANS- 
FORMERS, input 200/250 volts. OUTPUT a 
combination of 2, 4, 6, 8, 10, 12 voles at 120/ | 
150 amps. New €6/15)- each, carriage 6/-. 
MEDIUM SPOT WELDING TRANS-| 
FORMERS, input 200/250 voles, OUTPUT a 
combination of 2, 4, 6, 8, 10, 12 volts ac 0/70 amps. | 
New €5'2'6 C/paid. 
HEAVY DUTY LT. OUTPUT TRANS. | 
FORMERS, 290250 voits Input, Oucput a 
combination of 6, 12, 18 and 24 voles ac 30 amps. 
442 6each. C/paid 
Another Input as above, Output 0, 6, 12, 18, 
24 voles at 12 amps., 55/- each, post 2/-. Another 
Input as above, Output 0, 6, 12, 18, 24 voles, | 
6/8 amps., 466 each. 
HEAVY DUTY L.T. TRANSFORMERS 
suitable for rectifiers, soil heating, etc. Input | 
200/250 volts. Output a combination of 6, 12, 18, | 
24, 30, % voles at 15 amps., 67'6 each, post 26. | 
Another !nput and Output as above but at 6 amops., 
47/6, post 2'-. Another input and output as above 
but at 4 amos., 366 each 
EX-RADAR MAINS TRANSFORMERS. in- 
put sy volts. Output 4 or 5 Kilo-voles at 30 min., 
iso 3 L.T. windings 4v. 2a.,6.3 v.24, 2¥v.2a4., 
the e transformers are capable ofa larger Output | 
chan staced and are immersed in oil. €3/15)- each, 
carriage S/- 
EX-U.S.A. ROTARY CONVERTORS, /2)| 
volts D.C. input, outputs 500 voles 50 mA. 275 v 
100 mA. Complete with smoothing, 22/6 each, 
carriage 26 
1,000 WATT AUTO WOUND VOLTAGE 
CHANGER TRANSFORMER, tapped 0/110) | 
200/230/250 voles, €5/15/- each, carriage 4/6. 
500 watt ditto, €7/18'-, carriage 7/6. 


S.£.13 | 


350 watt $5 -, 500 watt 75, 200 wate 45/-, i? 


CHARGING KITS CONSISTING OF) 
RECTIFIER AND TRANSFORMER for 
charging 6 or |2 vole bacceries at 2 amps. (input 
200/250 volts) 32/6 each; ditto for 4 amps., 
each 

EX-R.A.F. DYNAMOTORS 24/28 volts D.C. 
input 1200 voles, 17 milliamps 4 hour rating, 
11/6 each. 

EX-RADAR IMPULSE TRANSFORMERS, 
2 Mu-Mecal transformer in oil, Output believed 
to be 15 kV. at 3 KW. R.F., only 7/6 each. 
ROTARY CONVERTORS, 24 volts D.C., 
input 50 or 110 voles 500 cycles | phase, Output 
at 300 watts, €7/10- each Ciforward. 

METAL RECTIFIERS, ~ type, 50 voles at 
| amp. D.C. Output (70/7 voles A.C. Input), 
these can also be broken down for low tension 


| supplying these fine instruments. Mi 
| tapes, 
, your ta 


} five 


As new. } y 


rects., 7/6 each 
EX-G.P.O. EARPHONE with separate carbon | 
type M ophone, 40 ohms resistance, 6/6 each. 
AUTO WOUND TRANSFORMERS, 4 kilo- | 
wacts 110 co 230 voles or vice versa, £15 each, 
Ciforward; ditto double wound 3 kW., Input | 
230 voles, Output 55/0/55 or can be used the | 
other way round, €16/10/- each, Ciorward. | 
MAINS TRANSFORMER. |nput 200/250 volts, 
Output 25 voles 2 amps., centre tapped, 22/6 each. 
EX-R.A.F. MORSE TAPPING K KEYS, com- 
plete with flexible lead with Jack Plug, 36 each. 
—EX-GOVERNMENT MAINS TRANS 
FORMERS, suitable for soil heating, garage 
lighting, etc. Input 180/250 volts, Output 0/14/17 | 
voles 20 amops., 45/+ each, carriage 3/6; another 
same input, Output 4 voles amps. twice, 
30 - each, C/paid 
LARGE WIRE WOUND FIXED RESIST- 
ANCES, 350 ohms to carry ¢ amp., slider easily | 
ficced, S/- each | 
MAINS TRANSFORMERS, 200/230 volts. 
input 0/9/18 voles 3/4 amps., Output suitable for | 
baccery chargers, etc., 22/6 each. | 
ELECTROLYTIC CONDENSERS, ro. | f 
M.F.D. 75 vole working, 6/6 each; 2000 M.F.D. | 
12 vole working, 5/- each, post |/- 

&EX-W D. CONVERTORS, '8/24 vols D.C., 
input 450 volts D.C., Output complete with | 
reduction gear, these can be easily converted to 
work off A.C. mains, approx. wer 4 h.p., suit- 
able for grinders, laches, etc., each, post 2/6. 


Clients in Eire, please allow at least double the 
carriage stated to allow for customs clearance | 
charges 


about its 

servicing 

whilst you 
rochure from 
London, W.4 
(0180 

for dependcability 
experience using 
rophones 


og your own TV and iearn 
tion, maintenance and 
qualified engineer-tutor availabie 
are learning and building. -Free 
E.M.1. Institutes. Dept. WW 58 
(Associated with H.M.V.) 
ERROOGRAPH recorders 
¢ have several years 


free) Disks 
Hear fur recording 
Paxton Records pr 
telephone frst 
( iat a Si. Peel 


splicers (8/9, post 
s. L.P. and 7/6 
Roya! reworks Music 
646. Intending callers please 
Eroica Recordin: Studio 
t., Eccles, Manchester. Ecc 


TICES 
RECURDING 
membership 


No 
RITISH SOUND 
TION Letalis 
(he profeasiona, sound record.ng engineer and 
all Others interested in re ina hah quality 
reproduction and other branches ol 
engineering, together with detalii of the Lon 
don ‘ecture pr gramme and the Manchester 
Centres, may be ob- 
ee Huerslup Secretary 
. 12, Strongbow Rd 


a, {Ou31 


PATENTS 
T= Prcarteter ol Gritish Patent No 
entitled * Electrunic i ube 
licence or otherwise to ensure 
ing in Britain 
Stern A, 


567462 
otters same for 
practical work- 
Enguiries to 

E 


& Jackson 


| r hicego Ys. 


iG atone me Ts 

HE hey ITUTION OP ELECTRICAL 
ENGINEE 

CHOL ARSHIPS. 

THE Council of The 

Engineers will consider for 

Research Scholarships 

Scholarship and six Student 

oa ARC Scholarsh.ps 
rt ay two years Oliver Lodge 

et or one year, may be extended M 

va.ue £420.for ome year, may be extended 

Swan Memorial, value £120 for one year. C 

Sparks Fund, value £100 for one year 

| GRADUATE Scholarship.—For full-time post- 

graduate study Duddell, vaiue £400 for one 

year. (May be ewarded as a Student Scholar- 


sibbent Goholarehipe for study at wnder- 
raduate level at a niversity or a Technical 
Duddel), vaiue £200 pa. for three 
Fieming. value £120 
(for a sandwich diploma 
£60 lor one 
for ome year 
horrow good 


award this year 
one Graduate 

Scholarships 
Parrantu 


for value 
dies 


for the receipt 

for Student Scholar- 

for Oraduate and 

\! perticulars of the 

onditions of award attached to each scholar- 

ship and nomination forms may be obtained on 

appisetion to the Secretary The Institution 
of Electrical Engineers, Sevoy Place 


SITUATIONS VACANT 
The engagement of persons answering these 
advertisements must be made through the local 
ce of the Ministry of Labour and National 
etc., if the applicant ts a man aged 
18-64 or a4 woman aged 18-59 inclusive, unless 
he or she or the employer is excepted from the 
provisions of The Notification of Vacancies 
Order 2 
ENIOR engineers 


JUNIOR en; 
TECHNICAL assistants 
ARE invited to apoly for 
a initiative and skill) will be well re 
arded: the work relates to the development 
os television circuits, and the design of com 
ponents for larae scale oroduction, experience 
of beteviet ision receiver desien is required in re 
spec means of scanning and focusing or 
the ‘cadens of RP. and circulta: the vosi 
tions are permanent ones which offer scope for 
advancement to senior positions, the commenc 
ing salary will be in accordance with experi 
ence, On @ generous and progressive acale 
Write. giving full personal particulars, to 
the Personnel Manager. The Plessey Co.. Lid 
ilord. Essex {4405 
ESIGN and Development Engineers 


neers 


positions where 


APPLICATIONS are invited from the following | 


to undertake important work on a wide range 
of interesting problems in 
Guided Weapons Research and Development 

SERVO Research Engineers. (Ret w/e) 
TO work on electro-pneumatic and hydraulic 
servo-mechaniams. Degree or H > essential 
aoe eae Research Engineers (Ret 

/ U 
TO work on Gyroscopic instruments and 
accelerometers with associated pick -offs 
ree or HNC. essential 

ELECTRONIC Engineers. (Ref. W.W./10,) 

TO carry out work, associated with the above 
on —— cireultry or magnetic amplifiers 


NO. essential 
ADO A (Ret 
VW. /9.) 


Engineers or 
10 sebve problems on analogue computors 
Previous experience desirabie Degree, elec 
tronic experience and @ mathematical 
essent 
bonus 


Physicists 


Py Pension scheme in 
fe 9 ing Le, gr Thirty -eight-hour 
Wee + quoti Orepriate refer 

ence the Assistant »M or, The 
Avision 
[4492 


«, 


Heston heredrome ums’ Middx 


from | 


[Ol2i | 


aud:o | 


Institution of Electrical | 


value | 


value | 


| 
of applica- | 


(4372 | 


connection with | 


leaning | 


151 


—TELE-RADIO (%°—) 


STEEL METER CASES WITH ALUMINIUM 
PANEL, SLOPING FRONT 
8 


din. * 4m. = din. 
Sin. « Sin. « Gin. 

SMALL STEEL TEST METER CASES 
WITH ALUMINIUM PANEL 


Gin. « Gin. « l¥in. 
« 4in. « Opin 


« din. * _ 
Na 


STANDARD STEEL CASES WITH 
ALUMINIUM PANEL 
. = " 7 238 i6in. = 0in. « Bim 
« Tin. « Tin 27 
36.- 


16in. = Li in, « Ohm, 
«Vin. = Sin 


39.6 
vin. - 
i4in 
idio 


19in. = Liin. x 10te 


18 5.W.G. ALUMINIUM CHASSIS 
76 i4in. » Sin. « Opie. 


te i4in. « Btn. » Shin 


léin. « 10m. « 9hie 
17m. « 10m. « Opin. 

18 $.W.G, STEEL CHASSIS 
I4in. « Bin. x 2hhn 17in. = 10in. « Gin, 
t4in, « 10in i7in. * 10in. « Sin, 


fin 
10in. 
ivin. * 
ivin 


188 
ite 


98 

103 

FULLY DRILLED CHASSIO. FOR 
WILLIAMSON AMPLIFIER 


G.E.Cc. OSRAM os AMPLIFIER 
DRILLED CHASSIS . 


G.E.0, OSRAM 912 FRONT PANEL 


‘PANL” CRACKLE PAINT, BLAOK, 
GREEN OR BROWN, 3 - per tin. 


SUNDRIES 

0-15 v. A.C. Meter 

0-30 M.A. Meter 

Crystal Headphones once 

London Channel T.V. Pre- auoiiier —_ 
(1 valve EF42 or equivalent.) 

813 Vaive Ba es (new) ; 

280 v. 80 mA. Hall-wave Metal Rectifier 

40 H. 50 mA. Woden Chokes 

5-pin P/S. Belling Lee . 

7-pin P/S. Belling Lee 

E.MA Variable Selectivity |.F.T.s., 

4K «=6—Colvern” = Preset 
Potentiometers 

6K Colvern§ Preset 
Potentiometers 


pair 


Wire-wound 
6 lor 
Wire-wound 
6 lor 
2K Colvern |5-watt Precision Potentio- 
meters 
E.M.\, 100-1 Microphone Teensievenes 
heavy screen 
OZ4, Govt. surplus oew ond boxed 
PEN46. New and boxed 
866A. New and boxed 
HVRIA. New and Boxed 
Mains Transformer, drop through, 350. 
0.350 v. 60 mA., 6.3 4.2.54. 5.24. 


Standard Primary 14/6 


Postage & Packing extra. C.W.O. or C.0.D 


TELE-RADIO 


(1943) LTD 


189 EDGWARE ROAD, 
LONDON, W.2. 


Phone: PAD. 4455/6. 


Shop hours 
Mon-Sat. 9 a.m.-4 p.m 
Thursday 9 a.m.-! p.m 


OPPORTUNITIES 
IN RADIO 


| Get this FREE Book! 


‘ENG ‘(NEERING 
OPPORTUNITIES’ 
you can 


hinically quali 


eal how 
ecome te 
ied at home for a highly 
paid key appointment in 
the vast Radio and Tele 
try In 144 


inter 


vision Indus 
pages of intense! 
esting matter, it includes 


etal f ur i 

minute home 

ili branches of 
TELEVISION and 
RADIO, A.M. Brit 
1. BR. f., ‘ & 

Guilds, Special Tele- 

Servicing, Sound 

Short 


Prequency and 


courses in 


vision, 

Vilm 
Wave, 
General 


We definitely Guarantee 


“NO PASS—NO FEE” 


earning le bh 415 a week this 
I j you. Write for your 


FREE 


Projection 
High 


Wireless Courses 


If you 
enlightening 
copy today I sent 


without 


BRITISH INSTITUTE OF 
ENGINEERING TECHNOLOGY 
66> COLLEGE HOUSE 
20-3), WRIGHT'S LANE 
LORDON, Ws 


and 


yblig 


HIGH CL 
TAPE RECORDING “EQUIPMENT 
HEADS, DESKS, TAPE 
send for tials 
BRADMATIC LTD. 
STATION ROAD, ASTON, BIRMINGHAM 6 
Telephone: Bast 2881-2 


| T= PLESSEY Co., 


| Modern and attractively 


9 


of 
EDGWARE ROAD 


since Groadcasting started 


Component Specialists 


Priced parts list available, also Booklet 
containing full constructional details, 
price 3/6, from 


H. L. SMITH & CO. LTD. 


187/289 EDGWARE ROAD, LONDON, W2 


Telephone : Paddington 589) 
Hours 9 till 


Near Edgwore Rd 


6 (Thursday | o'clock) 
Metropolitan & Bakerioo 


Stovions 


| DEVELOPMENT 


THE “LODESTAR” HIGH| 
FIDELITY TAPE RECORDER | 


| electrical! 


Wiretess Wori_p 


Lta 


VACANCIES exist in new 
expanding laboratories of a 
Metaliurgical Division. for junior and 
metallurgists, chemists and eramists 
progressive ideas: exverience in any of 


ELECTRICAL ceramics 

POSITIONS offered are permanent and pension 
able and offer considerable scope for advance 
ment; salaries will be generous and commen 
surete with qualifications and experience 
Write in confidence to the Technical Manager 
The Plessey Co.. Lid Towcester, Northants 


407 
7 LECTRONIC 


A DEVEJ OPMENT section for work on Govern 
ment ormtracts is to be ew 


Engineers 


Situated 
tory There are sts of Ria? ng responsib 
requiring men wit tic lectroni« 
ment experience anc w th a ications r 
from H Cert. to Hons. Degree ~hopiies ios 
which will be treate nm str 
be det ailed and addressed 

Ltd School &t 


[*4WiNa office training 


MARCONI'S 

WIRELESS Telegraph Co., Ltda 

OFFER a six months’ course with fixed eal ar 

at their Drawing Office School, Chelmsf 

from July 1955 onwards 

APTER successful completion the 

t ——— posts wi fe ave r in 
ys design drewing office 

UAL IFICATIONS 

AGE limit 

jet T have workshop experience 

MUST produce evidence of drawing ability 

PREFERABLY have ON.C. Mech r Elec 

A limited number of posts wi >t v 

in the company’s installation 

Chelmsford for which 

perience in the instal ‘ 

of electrical equipment wi vould 

few poste will also be available at A 


Chelmsf« 


maintenance 
preferres 
ton 

jon 
PIVE-DAY week; and ife assurance 
cheme; social and 
APPLY (in writing) 

education, training experience etc 
H Porces) to The Secretary. 
Seegrape Co Litd., 


pension 
athiet 
jetails 
‘A 


Wireless 
Cheimsford, 
EVELOPMENT. engineer 


MUIRHEAD & Co., Ltd 
have a vacancy for physicist 
neer (with degree or milar qua 
the development of data transmis 
miniature motors and instr 
mechanisms, salary sccording 
pension scheme Aoviy in writing to Pera 
Manager a3 
_ IRTANT vacrnecies for 


Beckenham, Ker 


ELECTRICAL Engineers for 

GUIDED Weapon Test Equipment 

THE following electrical engineers are require: 
to develop and/or use electronic and electro 
mechanical test gear 

ELECTRICAL Engine (ref. W.W./46) to lea 
a small test and fault-finding team. Applicants 
should have electronic experience, preferably | 
one or more of these fields: servo-mechanisn 
analogue computors, radar, micro-wave slse 
ommunication or telemetry. Degree or HN< 
standard essent al 

Engineer (ref w.w./4 
Young graduate required to design and develos 
electronic and pneumatic test equipment. Hons 
engineering degree essentia 
ASSISTANT Engineer (ref. W.W./49) to 
pile inspection test instructions for 
and missile testing. H.N.C 
tronic experience essentia! 
THESE interesting ar pointments offer scope f 
advancement together with good salary a 
bonus ension scheme.—Gend details of ex 
perience and qua ifications, quoting appropriat ‘ 
reference to the Assistant Manager, T! 
Pairey Aviation Co Lid Weapon Division 
Heston Aerodrome, Hounsiow, Middx {45 
FS8=x EDUCATION COMMITTEE 


SOUTH-EAST Essex Technical 
School of Art, Longbridge Rd 
REQUIRED ist September 1955 
ASSISTANT Grade B for radio 
servicing an 
TELECOMMUNICATIONS 


com 
com poner 
standard and ele 


College ar 
Dagenham 


and televisior 
Salary £525 £2 


| to £820 plus London Allowance, with addition 


for approved experience 
tions. Application forms 
days) & details from Clerk to the Governor 


(4442 
Be t188 Empire Cancer Campaign 


ELECTRONICS technician required to const 
special apparatus for research and to ans 
with maintenance and operation of 
volt electron accelerator: age 22-55 Dreferr ed 
appointment will be either im the te 
grade £470-£545 or in senior technical 2 de 
£570-£655, according to age and qualifications 
Apply to Director, Research Unit in Radi 
biology. Mount Vernon Hospital, Northw od 
{439 


training and qualifica 


 EVISION engineers abie to drive require 
leading and progressive dealers; good 
conditions and raspects.—Singer's 
dgwere Road, W 2 "ad. 7915 4215 


, QUALITY 
UNITS 


MAJOR 

10 VALVE 
RADIOGRAM 
CHASSIS £3284 


Muste Critic Fr 
lew to the Fidelia « 


of world renown ‘tie esid 
reation, ecods us bis commends 


pera (' tie sad) wae very bad, the reproductior 


& sensation 
Fidelia ¥ M 
Fidelis Standard | 


Pidelia de Luxe 9-vaive 
watt trio 


£1310 0 
#2112 0 


Tuner 

valve mode 

with 7 
225 5 0 
£2710 0 


Frequency 


mode 
fe push-pu tput 
Pidelia 10 watt aciplifier 


receive the new V_HLF 
Helpful details about 
particulars of suitable equipment in 
fringe area tuner on request 


Are you ready t& 
Modulated 
these and 

ding @ 


— 


ELEG rR9 tie 
- ORV ELOPME MTS 


transmissions 


AMHURST ROAD 
ELSCOMBE CLIFFS 


Te. Peacshaven 2156 


CABINETS 


We specialise in making HIGH CLASS 
cabinets to individual specification particu- 
larly in high fidelicy field 

Competitive Prices 


ALAN CRANSTON (Cabinet Makers). 


20, Lorrimore Bidgs., Oiney Road, Walworth. 
Phone : RODney 2349 LON DON, $.£.17, 


(returnable within 14 


LYONS RADIO Ltd. 


VAvanErnas TrPS 4 1230 Frequency cove 
M type ¢ 
4 Bing A 465 
rol is fitted with a Muirt 
with @ calibrated white escutcheon and vernier scale 
“tains ite own built-in power pack for A.C. mains 
p*. operation 200/250 v. Housed in copper lined 
wooden instrument cases 154 « 10) x Sin. with hinged 
1. A useful addition to any laboratory or as an ip 
expensive basie for constructing test gear Cend ition 
i a4 cew aod anased Supplied in maker © transit 
ase. PRICE ONLY 69/6, carriage 6 
AMMETERS Switeh board mounting, pre 
attern, 4jin. dia Moving tron type calibrated 
it amps. AC. or D.C. fret grade meter in maker's 
orton as Dew at the SPECIAL PRICE ONLY 12/6, 


jection 


Inpat 230 v. 50 op. 
Ov cima ET 

) ¥. at 160 mA., both amoothed DO. L.T. 6.5 ¥ 

*. and 6.5 ¥. at 10 «. Soundly constructed units 
designed for operating Gee" ground instaliat . 
Pitted with paper smooth ng condensers (no 
tee impregnated transformers, valves, type VU 12 
5U4 and VRO1, ete. Housed in metal cases 18 x 12 x 
fuse belders and on, «7 

la good condition 

with circuit diagram 


electro 


A REAL SNIP 
STABILISER 
in. 1 mA., 
“¥ 


-¥ 606. 
VALVES CV1s8 
max. 19 MA 
Operating 100 ¥ 


curren: 
Striking 


Operating 
Reguita volteai v 
PRICE 5/6 each 
3 GOLDHAWK ROAD (Dept. MW.) 
SHEPHERD'S BUSH, LONDON, W.!2 
Telephone Shepherd's Bush 1729 


May, 1955 


DEPENDABLE 


RADIO SUPPLIES 


12a TOTTENHAM STREET, W.1 
: TEL.: LANGHAM 7391/7392 

1 minute Goodge St. Station 

Wireless Sets No. 19, Supply Units No. |, 


Mark Ill, Ref. No. ZA 15208, complete with 
two rotary transformers 


Price €5/F 


chassis 


~, post and packing extra. Cases, 
spares and motors can be supplied 
separately 


ROTARY TRANSFORMERS 


H.T.31 
Input 11.5 ¥ 
Output 250 
v.ac 125 mA 


H.T.32 
Input 11.5 ¥ 
Output 490 
v. at 65 mA. 
H.T.31, 55/-. Postage 2/-. H.1.32 30/-. Postage 
2 
Can be supplied for tropical use at a small 
extra cost 


SPECIAL OFFER 
American Bulbs, 6-8 v. .25 amp., M.Bc., 6/- 
i 


per dozen. 12-16 v. .1 amp., M.Bc., 7/6 per 
dozen. Post free 


LOUD 
HAILERS 


Made by Tannoy 
and Truvox. 
22/6 each. 3/- PP 
40/- for 2. 5/-P.P 
(BRAND NEW) 
Impedance 15 6). 
Handling Capacity 

8-10 watts 


Large stocks of American aircraft fuses, 
switches, transmitter and radio components- 
Including spares for AR8BDs and AR77s, and 
American aircraft lamps. 


Heavy Duty Sliding Re- 

sistors. 250 watts to carry 

25 amps. Resistance 0.4 ohms. Suitable for 
charging board, etc. Size 9 x 4 x Gin. high. 
Brand new. Price 10/6. Post 2/-. 


Quantities and Export. inquiries invited. 
Callers also welcome. 


Open Monday to Friday 9.30—5.30. Saturday 
9.W-1. 


TERMS—CASH WITH ORDER 
DEPENDABLE—ALWAYS DEPENDABLE 


| given in 


Wire.ess Wor_p 


D* HAVILLAND 


ADVANCED guided weapon projects 
SPECIALIST Servo Engineers are required for 
positions in an expanding organisation engaged 
on feocaree, design and development work 
PERMANENT and progressive posts, both 
senior “and junior, are available for men with 
ability and enthusiasm who can offer sound 
ke experience of hydraulic servo 
.. Promotion prospects are good and 
conditions of employment are generous and 
enlightened. 
WE operate @ five-day week and assistance is 
obtaining single lodging accommoda 
tion within easy reach of the works 
THREE ades specialist engineers are re 
s:— 
ii) SERVO Engineers with a theoretical back 
ground, havi some practical experience of 
servo design. andidates for these posts need 
not have any electronic experience. (Ref. 154 
(ii) BERVO Engineers with a practical outlook 
Candidates should possess a good knowledge of 
electronics and preferably be acquainted with 
hydraulics. (Ref. 155.) 
(iil) ELECTRONIC Circuit Engineers for the 
detailed circuit design of the control equipmes nt 
associated with hydraulic servos. (I 13 
APPLY in confidence, quoting reference ‘number 
of position sought, to The Personnel Manager 
(Technical Emplo ga de Havilland Propel 
lers, Lid., Hatfield, He 
E' SSEX EDUCATION 


SUPERVISORY Officer (technical) required 
take charge of maintenance and repa 
ramophone and 16 mm film eq 

wols, etc Good qualifications 
theory essential; experience with 16 mm equip 
ment and tape recorders an advantage. Salary 
£600 * £25 725 Purther particulars and 
application forms obtainable (s.a.e.) from Chief 
Education Officer, County Offices, Chelmsford 


SENIOR technical engineering staff 


ts 
‘ OMMITTEE 


A London engineering company invite applica 
tions from project engineers who are capable 
of taking charge of microwave, electronics and 
mechanical engineering development in cor 
nection with guided weapon oon other app 4 
tions; these positions are permanent and offer 
ample opportunity for further advancement 
The commencing salaries, which will be in the 
region of £1,000 per annum upwards accordit n 
to qualifications and experience, wi i 
ject to review on a generou 
degree or HNC Replies 
in utmost confidence, should 
of qualifications and experience 
addressed to Box 2828 

required for 


[ PVELOPMENT Engineer 
CYPRUS INLAND TELECOMMUNICATIONS 
AUTHORITY for one tour cf tpree years in the 
first instance with } 7 oer. 
scale £1,500 
gratuity at 

passages. Outfit all Pree furnished 
houst Liberal leave on full salary, Candidates 
must hold City & Guilds Full Technologica 
Certificate or equivalent and have at least 
ears’ experience as an Executive Engineer with 
he G.P.O. or a manufacturing firm n 
maintenance of VHF. mult 
ment and associated Carrier & v r 
equipments at major V H.F. terminals 
should also have comprehensive experience 
current line lanning met is and of 
Survey work together with 
fundamental pans and prir 
Write to the Crown Agent 

State age. name 

qualifications ani experience 
Candidate at present 

plo should submit their app 
plored, through their Establishment Division. | 


Bets ELECTRICITY AUTHORITY 


FASTERN Division 
APPLICATIONS are 
superannuable post in Technical 
Department based Ipswich 
RAL Assistant Engineer 
(TELECOMMUNICATIONS) 
SALARY Grade 6, £6000 £25 


annum 
APPLICANTS should preferably possess Higher 
National Certificate in Electrical Engineering 
or equivalent qualifications da have consider- 
able experience in the maintenance of auto 
matic and transmission telephone 
-- paratus e : of power super 
ry systems and VHF. radio would be an 
advent e 
THE uties § wili concerned with 
ority's telecommumnications systems in 


cale 


for the following 


(Elec 


£725/£785 per 


the 
East 


ng 
pa" ICATIONS stating age, qualifications and 
rience, should be sent to the Controller 
tish Electricity Authority, Eastern Division 
Horthanet House, Southgate. N.14, within 14 
ore. of the hi ter nee of ie advertisement 
CH, Contro (4595 | 
Untvinsity COLL EGE OF NORTH WALES 


APPLICATIONS are invited for the post of 

Technician in the Department of Applied Elec- 

Salary £340 by annua! increments of 

5 («ficiency bar), then £440 by 

fr annum Experience in the 

electronic apparatus ise desirable 

APPLI A TIONS giving particulars of ex- 

etc., and the names 

| oF two referees, should be sent to reach the 
Registra 


r, gg College of ) Wales 
oe ee 


(4488 | 


and addresses | 


153 


—TUNERS— 


AM and FM 


Our FM tuners provide excellent reproduc 
tion with absence of background noise and 
are tuneable between 67.5 Mc's-100 Mes 
and will receive the oposed National 
B.6.C. Frequency Modulated V.H.F. trans- 
missions as and when installed within approx- 
imately 60 miles of the transmitter. 


Using the latest valves and techniques they 
are available in three forms: 
FM6! illustrated above, £2! tax paid. 
FM82 with pre-set station selection, output 


1-2 volts, self-powered 200-150 volts, 
424 tax paid. 


S5S.FM all waves AM and FM tuner, £32/10)- 
tax paid. 


S6BS x Band (6 Electrical band spread) wid 
RF. F.C. 21%. Delayed Amplified A.V.C 


Variable Selectivity Fly Wheel Tuning 
Tropicalised. Suitable for use with an: 
High Quality Amplifier. 444. Tax paid 


A new model similar to the well-knows 
S68S but only 3 Wave Bands; !6m-50m 
195m-550m, 800m-2,000m. £30. Tax paid, 
As %& but 4 Wave Bands: 12.5m-37m 
35m-100m, 90m-250m, 190m-550m <0 
Tax paid 

3 Wave Bands 16m-2,000m 

Amplifier, variable selectivity |.f 
Amplified A.V.C. very low 
£21/6/8. Tax paid 


$6 


AF. ore 
Delayed 
distortion 


As $5 but 12.5m-550m. €21/6/6. Tax paid 


Unie 
AF 


Feeder 
without 


The Standard high-qualicy 

Specification as but 

amplifier. €16. Tax paid 
A modified version of all models is 
for use with Leak, Acoustical and 
Quality Amplifiers. 


available 
other High 


C. T. CHAPMAN (Reproducers) LTD. 
RILEY WKS., RILEY ST., CHELSEA, S.w.io 
FlAaman 4577/6 
Export Enquiries Invited 
eee 


Wire WorLpD May, 1955 


H™ MAJESTY ‘ ; ‘ COMPLETE RADIO/,RADIOGRAM CHASSIS 


CABIN ETS ENGINEERS. Posts and Telecraphs Department. NEW AND FULLY GUARANTEED 
Pederal Government of N ria 


DUTIES “include ‘vision ot sm DERECT FROM THE 
an an furopean staff nstallir t 

taining several type f reless yulp it 

particdlarly VHP single and multi-chane MANUFACTURER 
OF Ab) the supervision of siai and (he instslle” NEW MODELS—WITH FERRITE ROD AERIALS 
exchanges; the planning s at 

maintenance of associated yscribers network AC 200250 volts 

and the mainten ‘ r egu. pm and 3 wavebands 

telegraphs used on nh 2 r VA i 

Circuits, or (e) atrying ‘through of tele. | HIGH QUALITY 

phone Subscribe: A ‘ z PY REPRODUCTION 

ment schemes in j 

cables and tele om 

general nat i 

AP POINTME} NI 

bation mn the 

annum Fi'se or ¢ 


of up to @75 each for « 
is granted in respect 
tenance in the Units 
ranted at the rate of 
f resident service in tour of 18-24 Ci 
ane government quarters are provided, if HORIZONTAL OR 
at low renta VERTICAL DIAL 
o ANDIDATES between 25 
must have passed. or be exer m Parts A 
Se aaa end B of the examination | LEE or BUILT FOR THE CONNOISSEUR OF 
any Cabinet to YOUR OWN SPECIFICATION ng (preferably telecom: tions r be QUALITY MUSIC REPRODUCTION 
The one illustrated can be obtained in Wainut, || Ataistant Engineers in the British Fost Office 
Oak or Mahogany for £19/15'0 or as a COM mmunicati n Dp acti = ~ ‘ me MODEL F3 5 valves, 4 watt out- £13 18 3 
PLETE RADIOGRAM oo £ candidates with experien n the inate tior t. Wide range tone control 


< > und maintenance of \ I vult mannel equif 
5 Valve Superhet Auto 48/1 V4 and maintenance MODEL PD PUSHPULL, 7 valven 6 war 


changer and |0in, Speaker for 


, H writing to t ects f ait tput Separate bass and treble 
8 Vaive Armstrong F.C.48 Autre ! Colonia ’ jreat mith Lor ne contre 
changer and 10m Speaker tor, £02/ 14/4 Pang bate ath € controls £17.17.9 
10 Valve Armstrong 8.7.41 Auto £70/16/0 J ‘ sention 86 reter > Latest type components and 8.V.A. miniature 
changer and 10: speaker for ‘or m valves built on steel chassis. Plug-in connections 
14 Valve Armstrong 125/C Aut b or pick-up, speaker, Gram motor. Gram switch- 
changer and 10in. Speaker lor THE ENGLISH EL RIC & td Y ng on wavechange switch Negative feedback 
(H1.P. terms can be arr P< Guided Weapons ' » at jton applied from output transformer secondary 
Send |/- for complete Catalogue of Cabinets POR extended ! high-speed 
Chassis, Autochangers and Spe rs (refunded vg A pt n p- sydrau erve yste TRADE ENQUIRIES INVITED 
a ated contro) valves 
On receipt of order) THE suitable me 4 - 1U ad 
mechanical engineerin j r ab 
LEWIS RADIO CO. | 2ipiet thothl Sia Won Suku koe THE DULCE CO, LTD. 
120, GREEN LANES, PALMERS GREEN. vision is of paramount import ; . , 97 VILLIERS ROAD, LONDON, N.W.2. 
LONDON, N13 BOWes Park 6064 || SAUARIES will be generous to the right aos 
ee , ants and housing assistan } hew Telephone : WILLESDEN 6678. 
oosta Offer excellent rigir 4 
for which every 
APPLICATIONE 
Strend, W.C 2, 
UTOMATIC TELEPHONE 


two Tresear 


PRECISION SHEET METALWORK ann an | eiteaaaaal ET saaatan ta 


Chassis in all metals, large or small | PH expanding ? pee 4 of the prams aye CATALOGUE No. 12 


We specialise in manufacturing of 


quantities to your own specifications, junior categories for line transmission lab« containing over 400 items price 1 6d. 
tory engineers, and apparatus design engines > 4 
Vv. W. BEAMISH and also for draughtsmen with experience post free. 2 6d. overseas seamail. 
telecommunications or ight srrent eng . 
Shardeloes Garage, Shardeloes Rd., New Cross ing. ARTHUR T. SALLIS (w.w ) 
London, 8.€.14 SPECIALIST experience tn any branch of line 93 NORTH ROAD, BRIGHTON, 
_— . transmission engineering is desirable for me SUSSEX. Tel BRIGHTON 25806 
———— : ~xu—m—u—m_—uuem | Of the posts 
Velephone Tideway 4706 POosTTI NS offered are on the company 
with contributory pension fund and 4 
conditions 
APPLICANTS should write to Personne 
ger. Automatic Teleph« 
| Strowger Works f poe 
givin full details o ®t. qualification 


AFER SWITCHES | \3:0 | Cevama Tmipi 
WwW MAINTENANCE and Construction Enginee TYANA TRIPLE THREE 3 
ecuired for 
CYPRUS Inland Telecommunications Authorit 
To SPECIFICATION for one tour of three years in the first tr ance 
with the prospect of a second tour f 
ae H ” scale £1,400 rising & 
gratuity at rate of £150 


PRE LLL LLLLLD LLL ese ¢ 


One or more type 
Outfit allowance f 


switches having any desired §f} Piberal leave on ala 
J f hold C. and G Pull Technologica 
contact arrangement or water or equivalent and have at least 10 


as) 68M 6Uekecutive ¢€ngineer 


spacing made from parts sup- §| "er eeulvaient employment 
truecti« 4 maintenance of 2.000 
plied by A.B. Metal Products cade aut et - : exchanges 


| multi-channel and associated carrier 
Ltd teleeraph equipment and other du 
ciated with the running of a telecomm: 
| section Write to the Crown Agents, 
Most types despatched within bank. London, SWI. | State age. ‘name 
block letters uu alifications and exper 
hours. and quote Mac VGA Candidates 
present employed by 
Send for Price List of 82 their applicstions through their Establis! 
’ Division 
* standard arrangements *V. engineer required. N  Londor 
and switch design chart to make dept pay, excellent ret 
necommedation available Ron 2°49 t 
ARTRIDOE Transformers Lid have 
Orders and enquiries by post only: §F) vacancy for an enwineer experienced 
transformer testine and 
charge of transformer tir 
| WRITTEN app'ieations a@ivir 
experience, qualification 


24 CRANBOURN STREET, Engineer Partridge are and ae | 


LONDON, W.C.2 BNONEER. * experienced | 


t 


MAKE SOLDERING A PLEASURE 
SMALL SOLDERING IRON 


Complete with detachable BENCH 
STAND 19/6 


The smallest high-power soldering iron 

Length only Bjin. ; adjustable long bit 

i/16 mains voltages 100/110, 200 20. 

50 

' 
§ 
§ 
§ 
§ 
§ 
§ 
& 


The “STANDARD” 


Popular Soldering tron 


e=Gr --—-- = “x - 
“ -« 
— 


now reduced to 14/il 
Repiacement Liements and Bits for ooth types 
always availabie 
KENROY LIMITED 
152/.97 UPPER ST., ISLINGTON 
LONDON. N.! 

Telephone . Canonbury 4705-466) 

La aaa at ae 


Reeser err rrr vrrrrcrrrecrvorer 


ENSON'S 
ETTER 
ARGAINS 


BRAND NEW. ORIGINAL CARTONS. 
R.F. UNITS. TYPES 26 or 27, 27/6; 24, 15)-. 


High Stability, Close-tolerance Resistors, mainly 4 and | 
watt, from 100 to 5.1M0 im pref. values; 1/- each 
DYNAMOTORS Pot 2- DA approz. 250 ¥ 
. adv 12 v. inpat; 260 ¥. 60 mA. and 
patpats, P.M. field, 7/6. Filters for these, 2 6. 
w, canned 10/13 Me/s., 1/6 POWER 
Outputs D.C, 2 kV 
v. 15 @., 3 valves 
, TRANSFORMERS, new, 
3 a 
sod 0's 17/0; 94V' md. 
Sa, B5/-; 
; 220-0-220 ¥v 
’ T., 
. 470-0-470 v. 720 vA. 
30/- (carr. 6/-). 350-0-350 ¥ 
64¥.40,49 16/- (poet 2/- each) 
METAL RECS. 600 v. 30 mA., é ~ H.W. 400% 
22 a) 250 mA., 10/- 
MOTORS, tiny 24 v. driving aerial ewiteh, 8/6 Co-ax. 
Aerial c/o relays 12. 


6a 
1? T.8 
UNIT 285. 


; Condensers, tubular 
#.W. Tuner, 1.F. 660 ke/s 
Dipole Inaulators 


ves, 22 
rode, 5/6 WAFER SWITCHES 
4 44 


66, VHF, with rotary 


Boale Bize 
th be 
pir 
Aoic 
jin 


4 4 
IPIBAINIGS VS 


=e SS 


Postage extra 
sllers and Poet 
W. A. BENSON (WW SUPERADIO 
208 Rathbone Ré., W'cha LTD., 116 
Liverpool 13 Whitechape!, Liver- 
1 ROY 


quoting number & 


hi 
STO 1604 pool 1130 


SOUTHERN RADIO’S 
WIRELESS BARGAINS 


TRANSRECEIVERS. Type “38"' Mark | 
(Walkie-Talkie), With 5 valves ard ready for use 
Metal carrying case, 30/- per set. 
Tey, MICROPHONES, with long lead 
and plug, 4/6 
JUNCTION BOX, 24. HEADPHONES 
15/6 per pair. ABRIALS, 2/6. ALL OF THESE 
ITEMS ARE FOR USE WITH THE “ 38" Walkie 
Talkie 
TRANSRECEIVERS. Type “18" Mark iil 
Comprising Superhet Receiver and Transmitter 
Two units contained in metal carrying case 
Complere with 6 valves, €4/10/- per sort, 
RECEIVERS. Type 109." Built-in speaker 
8 Valves with VIBRATOR PACK for 6 volts 
Contained in metal case Perfect, £5 each 
TELESONIC 4-valve Battery Portable. Com 
Hivac valves in metal carrying case 
mply converted to Personal Portable, 42 per 
et including Corpversion Sheet 
BOMBSIGHT COMPUTERS. BRAND NEW 
ex-RAF Contains gyro, Motors, rev. counters 
gear wheels, etc., etc. Ideal for model makers 
xperimenters, etc., €3/S'- each, plus 10/- carr 
LUFBRA HOLE CUTTERS. Adjustable ito 
For metal, wood, plastic, etc., 6/6. 
RESISTANCES. 100 Assorted, all 
values, ete. Wire end, 12/6 per 100. 
oem 100 Assorted. Mica, Mera! 
Tub, etc., 1S/- 100 
PLASTIC CASES. i4in. by 1Ofin. Transparenc 
ideal for maps display, etc., 5/6. 
STAR — Type | AN. Covers 
both Hemispheres, in 5/6. 
CONTACTOR TIME € SWITCHES. In sound- 
proof case, 2 impulses per second. Thermoscatic 
control. Clockwork movement, 11/6 each. 
pe gg CONTACTORS lor use with above, 
7/6 
MORSE FRACS (WITH BUZZER) SET. 
Mounted, 6/9. Full List of Radio Books, 24d. 
METERS, |2 instruments. May need adjustment 
or with — a 35/- fer 12. 


stadiche can ADIO fo “furecy LTo. 
| UTTLE NEWPORT ST 
LONDON wel Gerrard 6653 


ete with 


useful 


Wiretess Wori_p 


19 55 (up to 
the experiment ‘ 


engineering 
their degree 
result of the 
STARTING 
extra duty 
between £552 and £729 
a to periods of 
post-graduate experience 
and £799 (women) 
£934 
(women) 
in exceptional 
promotion to 
cruited b 
AP PL Ie ATION 


r degree exar ‘ 
emoluments ub im 
allowance ) yur week 


(women) 


30 


SSISTANT Lecturer 
required for the 
ENGINEERING Dept Nigerian 
Government, for two or three tours 
56 months. Appointment « 
porary terms with salary s 
patriation pay) £807, risir 

tesettiement grant at 
or (b) with prost 
scale (includ! 

. Tising to £1,315 @ year allowance 
ip to £60. Free passages m and wife 
Assistance towards cost of cl ren’s passages 
or grant up to £150 annu for maintenance 
in United Kingdom 
alary Candid 
Engineerir 
radio 
must 


(Radio 


Peder 


tota 


of recording 

nd acoustic 
expe rience 
teaching 


qualifications 

10373 /WF 
IRELESS 

for the 
*O8TS and Telecomr cations 
Gold Coast Local Civ f 
of 18 to 24 months in the 
solidated salary scale £990 
Gratuity at the 


Station ntendent 
Department 
for two tours 
first instance. Cor 
rising to £1,250 a 
rate of £150 a 
llowance £60 I leave on 
Pree passages ates should 
and Gds Pinal Certificate 
iications (Racto) Y c 
Certificates Radio III 
have had three 


| more of 


ystems 
quency mainten 


direction 


ound) 
equipment 
Office shouk 
hannels 
WRITE to the 
London, 8 W.1 
etters, full qualificatior 

ote M2C/29100/ WP 

ECHNICAL instru 
ed hy the 


NIGERIAN Pedera 


ance 

ree passages for 

towards cost of children 

to £150 annually for ¢ 

CANDIDATES should 

perience and should 

and practical know edge f 

tion af applied to M F HP 

mitters and receivers wit? a knowledge 

nathematics. electricity and maegnetiam 

WRITE to the Crown Agents. 4. Mil 

London. 8.W.1 State age name in block 

letters. full qualifications and experience and 

quote M2C 40515 wr (4451 
CCOMMUNICAT 


adic 
and 
ank 


(Radio Traenemis 
by large orgunise 
rain for position in 
Technical Department 
APP LICANTS should aged between 25-50 
and shoud have & good general educa 
tions! background with the abil ty ww @rite 
ear concise Enalish. & sound knowledge of 
modern ‘elecommunications techniques. includ 
VAP and OH.F multi-channel systems 
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We could have perpetrated something 
about a Du-Ode to Spring, but resisted! 
The rain of brick-bats would have been 
well deserved, so we venture the less danger 
ous suggestion that a spring to Duode is both 
seasonable and sensible. it is also excellent 
for the pocket and kind to all musically critical 
ears 


Many, many people who have come to a 
final choice of Duode sound, often after long 
experience and searching, write to tell us 
how much they enjoy it Letters from 
owners who have had Duode Units for several 
years are our great pleasure, because invariably 
they tell of enduring satisfaction 


There's no myth or mystery about it 
Duode is a hand-builc job, tested individually 
and critically Every Duode has the unique 
dual drive with built-in crossover and ‘eed 
back: every Duode gives clean, clear reproduc 
tion of the full audio range, with smooth 
extreme top, firm boomless bass, trans ents as 
sharp and defined as the originals, and an 
overall NATURALNESS which delights the 
most exacting listener — 


INSIST on HEARING 
A DUODE 


Send us a P.C. or a letter for deta'ls or see 
your dealer and ask him to do to 
recognised music or radio dealer can 
wishes, buy Ouodes from us. If yours won't 
do this for you, let us know. We will be glad 
to help 


every 


There are three standard 
12-inch models : 


DUODE 11A—The popular unit at the very 
modest price of C10 only, yet with al the 
basic Duode features 

DUODE 128—The world-wide fevourite 
with a 15,000 gauss magnet, ideal for al! who 
appreciate fine sound at a fair cost—or oa 
list price of 414 

DUODE 11C—The unit tor use with firse 
class equipment. Specially treated cone and 
cloth surround, tree suspens'on, large 17,000 
gauss magnet, range from below 215 cp. 
to over 16,000. A superb natura! sound unit 
for the connoisseur, price €20. 


Write for details to-day 
Barker Sound Reproduce 
3 Newman Yd., London, W.1 
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LIGHT SOLDERING DEVELOPMENTS LTD., 
166, GORGE STREET, CROYDON, SURREY 
. CROYDON 6688 
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Good bias and erase supp! 
Designed primarily for WEARITI 
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ARIEL SOUND 
57, RAmenereR MEWS, LONDON, w.2 


lephone; PAD ding 


F.M. TUNER 


Booklet Price 2/-. 


This tuner 
and freedom fron 


features goot 
drift 
valves used and two G.EX 34 cry 


Chassis, dial and 


THE JASON MOTOR 
& ELECTRONIC CO. 


328, Cricklewood Lane, London, 
N.W.2. SPE 7050 
Mitcham Representative 
Home Radio of Mitcham, 
187, London Road, Mitcham. 
$.A.E. for complete price list 


Please call for a demonstration 
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well finished 
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CONVERTOR TYPE AC 4. For 
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SPENCER -WEST, 
Quay Works, Ct. Yarmouth 


Telephone : 3009 


Spencer- West st. Yarmoutt 


A 


ash 


TRANSFORMERS 
types up to 25 KVA for Single or Three 
Phase operation, Phase Conversion, etc 
MAINS 
and Special Purpose Transformers 
Radio Equipment; Chokes, etc 
COILS 
Contactors, E.M. Brakes, Air Valves, etc., and 
Coil WINDINGS for all purposes 
SOLENOIDS 


for A.C. and D.C. Operation 


W.F. PARSONAGE & Co., Ltd. 


INDUCTA WORKS - Park Ra - Bloxwich - Walsall 
Telephone: BLOX 66464 


‘ODDIE FASTENERS| 


Pat. 507249 


THIS FASTENER WITH ENDLESS 
APPLICATIONS—SIMPLE—POSITIVE 
SELF-LOCKING, MADE IN A 
VARIETY OF TYPES AND SIZES. 
SPECIAL FASTENERS TO SUIT 
CUSTOMERS’ REQUIREMENTS. 
WIDELY USED IN THE RADIO 
INDUSTRY. 
llustrated brochure and 
will be gladly sent on request 
DEPT “W.w" 


Oddie, Bradbury & Cull Ltd., Southampton 


Tel.: 55883 Cables 


ther information 


Fasteners, Southampton 


May 1955 


& ELECTRONIC 
MUSICAL 
INSTRUMENTS 


By R. H. Dorf 
lume, you can now learn all 
ricacies of commercial electronic 
cluding the Alien, Baldwin, 
Hammond Minshall-Estey, 
y Organo and others, together with 
smaller instruments Constructional 
on the author's Electronorgan and the 
er Thyratone show you how to build 
{ these fascinating instruments. 


55s. Od. Postage 1s. Od 


Transistor Audio Amplifiers by R. F 
ea. 52s. 0d. Postage | 
RCA Receiving Tube Manual. 6s. 6d. 
stage 6d 
The Radio Amateur’s Handbook: 1955 
by “A.R.RLL 30s. Od. Postage |/- 
Radar Pocket Book by R. S. H. Boulding 
15s. Od. Postage 6d 
Transistors Theory and Applications 
by A oblenz and H. L. Owens. 42s. 6d. 
Postage | 
High Fidelity Techniques by |. R. Langham 
Ss. Od. Postage 4d 
Radio Valve Data compiled by 
World 3s. 6d. Postage 3d 
Servomechanism Practice by W. Rf 
Ahrende. 50s. Od. Postage |/-. 


Please write or call for our catalogue 


THE MODERN BOOK CO., 


Britain's Largest Stockists of British and 
American Technical Books 


19-23 PRAED S&T., LONDON, W.2 
(Dept. W.5) 

PADdington 4185 
6 days from 9-6 p.m 
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THE “FLUXITE QUINS”’ AT WORK 
Last night, at a Fancy Dress Ball, 
Young Ol had a very bed fall, 

But with FLUXITE’S sure aid 

Repairs were soon made 

Without any trouble at all 
Make a quick success of that soldering 
job—use Fluxite Paste. Suitable for 
all metals, except aluminium. Even 
siders and ‘tins ”’ dirty metals! 

And, remember, Fluxite “ wipes 
joints that other methods won't 
touch 
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LOCKWOOD 


ndard Loudsp: ther Cab 


This new Lockwood model has 
been designed to give reproduc 

tion of a very high order and can 
be “tuned” to suit any mak 
of loudspeaker unit. 

We especially recommend 
“TANNOY” 15in. and 12in 
DUAL CONCENTRIC | units, 
and we can supply complete with 
either of these models 


* The LOCKWOOD 
STANDARD LOUDSPEAKER 
ABINET has been developed 
from the Monitoring Loudspeaker 
Cabinet used by the B.B.C 
B.B.C. Patent 696,671 


the 


* “Wireless 
Decembe 


World,’ 
1950. 


November and 


Two versions are available :- 


£35 
Minor Model £2 5 


A brochure, free on request, fully explains 
these new models and why they are supplied 
ready tw assembi 


Major Model 


Export & Tropical Models available 
Trade enquiries invited 


Demonstrations by appointment only. 


LOCKWOOD 


Acoustu ally De ngned Cabinet 
-> 
LOCKWOOD & COMPANY 


LOWLANDS ROAD, HARROW, MIDDX 
BYRon 3704 
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12 Vane type 500 Volts 

Width 16.46mm Length 22mm 

Height 19mm insulation 10,000 megs 
Power Factor less than .001 

Temp. Coeff. 60 parts/million/*O 
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DEVELOPMENTS CO. LTD. 
ULVERSTON, NORTH LANCS 
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After visiting the 
Northern Radio Show 


Come and inspect 
ALL THE 
LATEST 
High Fidelity 
Sound 
Reproducers 


AT 


The North’s Reproduction Specialists 


LANCASTER HI-FIDELITY ACOUST- 
ICAL EQUIPMENT CO. 


29 Lancaster 


Amplifiers 
Loudspeakers 
Pick-ups 
Motors 
R G Chassis 


Avenue, Fennel 


(Nr Victoria Station) 


Street, 
Manchester, 4 


WORLD'S FINEST 


KITS 


RADIOS PHONOGRAPHS 

TEST EQUIPMENT HI-FI 
Write for FREE Brochure 
Radio Kits. Inc. 


NEW YORK 6, NEW YORK « 


TV 


* 120 CEDAR STREET 
U.S.A. 


WEBB’S SERVICE 
DEPARTMENT 
for complete renovation of complex 
communications receivers of any make 


lest report issued showing sen- 
signal/noise 
equal to, or better than, 


itivity, selectivity, 
makers’ 


original figures. 


WEBB’S RADIO, 


14, SOHO STREET, LONDON, W.1 


MUST WE 
BE HEROES 


And fight the Fire Fiend 
without NU-SWIFT? But why? Even 
the Royal Navy don’t do that. Please 
send us details of your wonderfully 
rapid and reliable Fire Extinguishers— 

BEFORE IT IS TOO LATE! 
Name 
Address 
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FERRANTI LTD. 


(Electronics Dept.) 


Manchester, have the following vacan 

at their Moston, Chadderton and 

Wythenshawe factories: — 

1. CHIEF PLANNING ENGINEER 
for Cathode Ray Tube production 
rhe essential qualification is pre- 
ious responsibility and experience 
n planning and progress, preferably, 
though not necessarily, in C.R.1T 
manufacture 
PROCESS CONTROL ENGIN- 
EERS with considerable experience 
f C.R.T. production and of the 
technical problems involved. 
TECHNICAL MAINTENANCE 
ENGINEER with experience of 
vacuum equipment and automatic 
ind mechanical apparatus of the 
type used in C.R.T. production. 
Knowledge of electronic circuitry 
would be an advantage. 

PLANT ENGINEER. A young 
mechanical engineer, preferably with 
some knowledge o vacuum ofr 
hemical techniques is required to 
issist in the design of automatic 
plant for C.R.T. and valve pro 
juction 

CIRCUIT ENGINEER for work 
with new types of valves including 
the design of circuitry for use with 
them he successful candidate 
would also assist the Sales Depart 
ment in establishing these new 
types 

VALVE DESIGN 
holding good hons. degrees in 
Physics or Electrical Engineering 
and preferably with previous ex- 
perience of Valve design. 

CIRCUIT ENGINEER fer Ceramic 
Valve Laboratory, having experience 
of R.F. work and preferably of 
pulse circuitry. He would be 
required to determine the character- 
istics of advanced types of valves 
opening up new and interesting 
fields 

Salaries 


ENGINEERS 


would depend on age and 


experience within the following ranges 
Post 1, 
Posts 2, 4, 5, 6, and 7, £600-£900 per 


£800-£1,000 per annum. 


annum 
Post 3, £500-£700 per annum. 
staff appointments with 
benefits. Application forms 
Mr. T. J. Lunt, Staff Manager, 
Ferranti Ltd., Hollinwood, Lancs 
Please quote reference PDH 1, 2, 3, 4, 5, 


6 OR 


A Leading Radio and Television 
Manufacturing Company 
requires the services of a Chief 
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GILSON 
TRANSFORMERS 


FOR THE 
ELECTRONIC ENGINEER 


FOR THE OSRAM 912 
AMPLIFIER 


provide | 
ym stages | 


ecordance 


The Gilsor Re’. WO 710, ha 
been tested and approved by the General Electric: 
Co. Led. for use the Osram 912 Amplifier 


|uist Price -—  — «6 


output transformer 


. FOR THE MULLARD 5-10 


- | on coil 


ent oppor 
theoretical 


or 


married 


haftesb 


(4491 


AMPLIFIER 


Extract trom Mullard letter 


We have much pleasure in 
the two sample trans ormers—PRel. Nos 
696A and 69686-—for the Mullard 5 vaive 
amplifier which you exhibited to us tor approval 
have been tested in our laboratory and have been 
found to meet all the specifications laid down 


LIST PRICE £2 2 7 r 6 
2.3.6 


MAINS TRANSFORMERS FOR 
THE 912 and 5-10 AMPLIFIERS 
205-225-245 volts 50 c/s. 300-0-300 V. 150 mA 
SV.2A.of 6.3 V.1A. 63 V.5A. CT. Ref WO 
695. List price €3, or less panel, cags on coil, €2/15 


Choke 1OH ISOMA. List Price €1/15)- 


that 
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10 wace 


nlorming yo 


Or less panel, tags 


R. F. GILSO 


LTD 


11a ST. GEORGE’S ROAD, 
WIMBLEDON, S.W.19 


Phone: WiMbiedon 5695 
MAKERS OF NEON GIGN TRANSFORMER) 


Specialists in the design and manufacture of mea 
tronsformers for power and audie frequencie 


Contractors te Admiralty, ete., A.D. Approved 
TTT 
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ON RADIO & TELEVISION 


Transistors and Crystal Diodes, by ® 
Beteriage 53 
Sound Reproduct > 166 
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containing 
graphs 
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UNIVERSAL BOOK CO. 
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Inter B.Sc. or equivalent 
The starting salary will | 
with the qualifications, experier 
of the applicants 
Applications should be in v 
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Apply to the Personnel Superinter 
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Co. LTD. 
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cet with good experience 
telephone equipment req 
hould be graduates | 
N« hould write deta 
experience and salarie 
ger The Pheonix 
ks. Ltd., The Hyde 
PIRST-CLASS televisi 
s required by R f 


vate 
piiitis IPS “BALHAM WORK 
le Lane. 8.W.12. 1 
otri al engineering 
h experience 


dc 
"TELEGRAPE 
a 


at 
FERRANTI LTD., 
(Moston) MANCHESTER 


acancie or TEST ENGINEERS 
lertake work the following 


an 
ee entia 
and pensionable A 
EOCCA RADAR 
fault-findin 
pment. Appiicer 
television testing 
te in an expanding r 
DP y wo ‘ a P a Cyeneral test 
I t gyroscop 


trical mea 


u eclopm 
test equipr 
s and evr 


general pow 


rd vantage 
4 lard of appr 
nee a } but lesser 
Bis RADIO “Ld ' ' or ar 1 we 
n r la atorie t Chis eptabie if con 

lity and experience 

i igh vat k (e.g. in H.M. ¥ 
' « : , nt fic: manent Staff 


exper tence 
vO 


Kew 


benefits 
ipplication form Mr. T. }. Lunt, 
Staff Manager. Heer anti Led., Hollin- 
wood, Lancs P yuote reference 


Hi 


May, 1955 Wrretess Wor_p 


LECTRONIC Eng 
position m an 
gaged on the developme 

ment, including cor 


MULLARD LIMITED (Valve Divis- ||| Sia ‘Special purpose tap» 


, : Daoud etate 
ion) require several Junior Engineers, salary required 


rrefe ace 1.9? : . oo 
preferably aged 20-25 and of Higher n° aindiets 


National Certificate or equivalent stan- engineers with an 
rT engineering are requi Dh 
rd, as Assistants in their Technical of equipment for the measur 
ties Of semi-conductor 
Service Department to deal with data + ache previous exper.ence 
ip >} construction of electron) q 
ind Publications in one of the following ||| hie for one of the vacancie 
KILLED radio me 
(male) required 
equipment preferred 
Preparing published data on Valves, conditions in modern 
b ‘ for the right t 
lubes and Transistors personnel will 
Acton district 
ns , P 2491 
Answering technical correspon ANGKOK.—Eastern 
lence and enquiries from Home mercantile assists 
. trical agencies, technica 
Constructors and Service En- general education essentia 


ineers allowance; provident fund 
free accommodation and {f 
371, c/o Abbotts, Eastchea;y 
liting laboratory reports and 

ONOURS graduates 


preparing technical articles for engineering are - 

work in a quartz crystal iat« 

tions offered afford excellent 

young men or women pe 
I c x - > of plezoelectric mater 

' positions offer an excellent theoretical] and practical 

opportunity to obtain a general ground- in mathematics and el 

advantage for this work 

ing in all applications of Valves and ||| LIVING accommodatior 

j to successful appli ants 
similar devices prior to specialisation A. K. ADVG., Zi2a, 6! 


publication 


in a particular field. Good prospects of 3 equired 
advancement for persons of ability 
Write, stating age and giving full 
| details of education, training and pt 
an executive one 

previous experience to Personnel anise and supe: 

7 | r oo t 
Officer, Mullard Limited, Century ATFIELD INSTRU ‘MEN 

; , . now expanding thetr 

House, Shaftesbury Avenue, W.C.2. || | senior and. junior 
experience in the de 
ndio and industria 
Apply in writing, in the 


age, experience and sala 
Instruments, Ltd., 175. U 
W7 


AS NIOR Engineer is 
sible post on design of c 
° ceivers and Low Power V.H.V 
MORSE CODE Training ‘22.2% 
sé ience degree, or equive 
at least five years’ cxpe 
COURSES for BEGINNERS OT Oe oom nel Se 


addressed to Der 
and OPERATORS, also 1 phy Radio, Lid Welwyn Ga 
SPECIAL COURSE for passing FMEERIAL CHEMICA! 

move: Vision . ire 

the @P.0. Mere Test for | omcers in he Phy 
securing an AMATEUR'S | Stevenston, Ay 

| @ Pass Degree in Science 
TRANSMITTING mie | preference will be giver 


s P of electronics..-Ar 
end for the Candler in writing to the 


BOOK OF FACTS. auchiehal!l &t.. Gla y 
t gives details of all Courses A ral 9 Communi ation 
u 9 OT ah 
Fees are reasonable vem. poo Radio 


Terms ; Cash or Monthly Payments five years’ experience in 
THE CANDLER SYSTEM CO, “allo should’ be vidu 
(S5W) 52b ABINGDON ROAD, LONDON, W.8) den Ciiy 

ystem Co., Denver, Colorado, U.S.A T nical 

navigationa, 
devices; engineer 
but no specific 
considered, salary 
to qualifications 
writing to Ref 


BASS REFLEX CABINETS. §insiiii?"jxi' , 


Walnut, Mahogany or Oak, technicians for thei 
high, with gold anodised ex os aie =’ a . 
panded metal grille staff ts with good 
12 Speaker Model £10. 0.0 Zoller’ tn ‘eertaiee 
poly in r 
10° ” £9.10.0 Ltd., Ref. 744/12 
8 o £9. 0.0 particulars of age 
Car paid and salary required 
GOODMANS & G.E.C. ADIO engineer 
Full range of cabinets for these | 2° wmegeets tes! 
speakers. p. 4, et 
(aie 4 J > anr 
You can see your cabinet being § 0asane A 
mode in our cabinet-making workshop. hoped = 
s made to order Bulawayo 
Armstrong Chassis and Amplifiers piicant will be 
The Leak TL/10 Amplifier | ee TRONIC 
LOUDSPEAKERS ~a&- 
Open till 5.30 Saturdays meqeuroment 


n can.ies a [ 
A. DAVIES & Co. (Cabinet Makers) o:'\cnpincer "syed bs to ¥ 
3 Parkhil) Place, off Parkhill Road, London, 7 ns yy ty -® yin 
N.W.3 GULLIVER 5775. 


bachelor annual increment 


s or electrica 
for advanced 


ratory; t 


he posi 


opportunities for 


company, degree or 
i electron 


City ( 
rRIES Ltd 


technica 
Bectior 
have 


should 


mea 


of tect 
on wit 
electronic 


surements 


experience of 


r 


rT telecommun) 


position 


agement 


involves 
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RELAYS TYPE 3000 


BUILT TO YOUR SPECIFICATION—EARLY 
DELIVERY—QUOTATION BY RETURN 
PLEASE STATE RESISTANCE OF OGOIL 
REQUIRED AND CONTACT BUILD UP 


EpeROP HOES A most attractive 
stad N 

alice ‘sdbuctah le 

luft. screened 


MICROAMMETERS 
260 F.S.D. Shin. FLUSH MODEL 6897 
lily scaled for eet meters. Kaite edge 55 L 
magnetic shield rand new 
MOTORS Dual voltag 12-24 volte 
for car cooling or heating, 25 


BRAND WEW. AERIAL TESTED 
1 maker's original transit case Now is the chan 
» get one from the best delivery we 
heave had from the Ministry, Cae £11-19 
for further details or | 3 for publics 
t diagrame, etc Others evailab'l« 
acoording to eoandition 
6 Mos pre iy sTRir 
ow an mplete with 
Our price only GB5/-. Post 2/6 
FoR 4 BETWEEN 
c RE POSITIONS 
vat, rr. One pair of units, @5. Batteries 
Twin wire 64. yd. Post 2/¢ 
a TYPE wow available, latest modern ay 
Tw nplete unite with battery, ready for 
28/176. 3 core flex required at 64. per 
RACKS P.O. STANDARD for i9\n. panels 
hannel sides, correctly drilied. Heavy angle 
Heigt 4. 10m. oF Of 
VACUUM PUMPS or Rotary Blowers He-R.AS 
rand new, 7 cu. ft. per min 
1,200 rpm. idea! tor « bras 
Sin. = 4@in., shaft 2x ». 226 enct 
sLow moTRON DIALS. Gin. Herled 
0 te wr direct, ideal for wavemeters 
tora, ete. Our price, while they last, § 6« 


SIGNAL AND noms GENERATOR 


VOLTMETERS. 0/200 4 AX 
pe “ving iron, @O/- 

VOLTMETERS. 9/900 Yin. fu 

10 6; © 4, 10/6; 6%, 10/6 

AMMETERS. Yin. Flash 0/20, 10/6 « 

12:6 « 6/90, 10/6 «. Moving 

MOVING COIL METER with | mA. + 


flush, reet r tepe waled 6/106 t 


ep MAGNETIC COUNTERS, loxt Office type 
yenting ap to 6.909, 2 te 6 volte DA 1 ohm 
12 6 ach. Postl Many other ty pee in etock 
iste sent with order of send 6.4.8 
HEADPHONES. HIGH BESSTANSS. 4,000 ohme 
Type CHR. New. 12/6 pair. Post 
ACPFIL MPS. Theee pumps enable you to @ 
=| accumulators on the bench with the carbey a 
rand new, only 3O/-, post @ 
RY. UNITS TYPE 26. 66/65 Moje. Variable toning 
complete with valves, @6- Post 2/4 
ROTARY CONVERTERS Input voila DO. out 
AA 


230 volte 


Lists "AVAILABLE, 

Kecti her Kelays, Potentiometers, Kesistances 

All types including High @tatility Carbon and Wire 
tend 6 AR 


7 WILKINSON 

|} (CROYDON) LTD. DEPT. ww 

19, LANSDOWNE ROAD, CROYDON 
Phone Telegrams 

CRO 08639 “WILCO ” CROYDON 
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J vIOF net ‘ 
| THE EDISON SWAN | 2332 223," wer sem 
ELECTRIC CO. LTD et acetcetiel” eae , rECHNICAL AUTHORS 
Cosmos Works, Brimedown, Enfield { se lee on, I , Marconi’s Wireless Telegraph 
Middlesex, he : © j Research ” am, & 
odiemenene ¢ al sorke . *DIBSON WAN EI I ave — 
™ oe , ries fos Tye tg al Company, Limited, 
ircuit Ds pmem and Apr at 4 Prod " 
Engineers for Colour Tel sndida Chelmsford 
investiga i ry 
2. Carcun Deve ent and App! - ; 
’ Engineer See eee white | - i ¢ have vacancies uitable for 
® ¥ ion ae . wer WoTk a r I | ¢ LA 
9. Engineers for, develoy iy % f(t 2 ee ipplicants capable of preparing 
forts, Peoviems saperiends VHF ise technical descriptions, hand 
t 4 i j _ 
+. Cath iu Tube Deve books, etc., in connection with 
Engi ’ work . 
olour 4 ’ “ Ground and Airborne com 
be deve t t r design req v1 IT nics -QuUuIp “nt é id 
5 ys STANDARD TELEPHONES & CABLE nication § equipments _ 
‘ phy - ong - — =r ~ - jg eee . . t Q | 1s 
connect with Customer ble sticians or pt navigational alas 
on Tele ih } und FM Yational ¢ tif ate f 
for Colour, Black and White Tele neers.—Apj ving | Permanent and pensionable 
' nm and iad work ns, experi ¢ and j 
Engineers for Circuit development and mane! Mes ager, Cor News ippointments are offered to 
Applica work on Tra ter , VELL PMENT |} , . 
lhe abo hould h scod Bye gt elected applicants who must 
om pone Lele Te tidates with || Enaineers. h exper have had some experience of 
Jeve!l pment th f ¢ t 
H.N.C. or eq qualifications at in the Midland , . 1 , . 
ie nen Aye oy FE +4 Mook a» this work. 
expansio } : : tie houlc write I 
Good salar . pa suital expected he Personne er (Re ‘ 
applicants and the positions are progressive | | 39% 254 Please apply in confidence 
and carry th rl witage of a Pe Eemmsroe Decca Ra Ltd ir ~ = 
Scheme Pe ta = “ - ne f = . pos: a to Dept. C.P.S., 336 
qualifications, experience and age of th estrone eneinesri: Strand, W.C.2, quoting Ref. 
applicants 4 table indust : a é 
Applications in » g, which w tarting salary with a le; B 278F. 
treated with th ict fidence, { , oe ~- Li A ‘@ <" pe cher Rey 
be sent to the Personne! Superintendent ~- 4 of , Md., 2 


THE 


C H A F F E rk ‘ar fe e. fo Box 2 oe TV AERIALS 
ek lle oe ae wort ARE CHEAPER AND BETTER 


CABINET COMPANY =.=": : 


pend for Lists 


. TELECRAFT LTD. 
63a, CHELTENHAM RD., LONDON, 8.6.15 | Quadrant Works, Wortley Rd. West 7 ae Surrey 
TEL; NEW CROSS 4766 1 ¥, ts.—A THOrnton Heath 1191-2-3 
——— os — —- . rx RO MIO ef f ex 
aeeeae Pubile Addvens Veddleaiaies Maren || ES ae Ge MALVYN ENGINEERING WORKS 
S{hand es picts w ew 15 OF n Pressure ho a ave ood | t , Seuchiies Gastanein 
ni ‘ jhand 8” Speakers ir : “wt ‘ ire 
Cabinet 5 OF 21 New Fluorescent Quick > Manufacturers of: Chassis, Small 
Start Balle erate 2 40w. Tubes post carries @ i st | Pressings, Machined Components 
+~ ase “yee $0 os We ye as welll in get 4) ; Wiring and Mechanical Assemblies 
astic Cabie mrt ‘ , 4 
Ltd., Hayes, Middx to specification, 
MBASSADOR | for ¢ 7 . P 
HAROLD MORRIS LTD. hex acne i. 2 alae: Guibien 
42) Green Lanes, London, N.4, MOU. 2 pte ‘) pr 1 a f | 100 PARK ROAD, WARE, HERTS 
| oe . - =) | colnet J De € : ’ or —— Telephone EN  ————E 


YOUR METER DAMAGED? , oly by ete D first ‘instance to TELETRON SUPER INDUCTOR COILS 
fey; @ technical ba ens FERRITE ROD AERIALS: 


crystal diode coi! for tape 
and Quality amplifiers 


’ High es wound 
Contractors to the Ministry of Supply and General Post OMce | tion quality in provemer t lp 2@ eles 3 
Kepaire | ‘ io . . . pes mnection with an exy 4 
Voltawters, Am tom, w » ' . . America type Min'‘at I 
meters, } trice ' “f al ves Irr ediats r a f 


\oetrumes te ; ore with the nece 


1A ) yund (ood salarie 
L. GLASER: rc yee ‘ : 
. . re P . able from leading stockists 
€ a a ‘ 
Blectrical Instrument Repa rers yr - ' tamp for complete data and 


96.100 ALDERSGATE STREET, E.C.1 | Radio " THE TELETRON CO \To. 
» MONa 6822 N17? 266, Nightingale Road, London, N.9. HOW 2507 
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WireLess WORLD 


“HANDBOOK 
+ HOME CONSTRUCT oR 
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CIRCUITS 


76 


PAGES 
FOR 26 ONLY 


in 
©Orporat ng these sta 
attractions “ 
*20 CIRCYU 
ITs. 
Amplifiers Superhets T 
F TRE 
- eeder Unies Sets 
TS—Fu) 
“simplified layour tional i. 
ets ring diagrams Mes Poinc. 
building 
PACK 


Test 


—Full c 
Onstrucej 
‘ing 1 Perher coil ook 
u ©°Nstructional de 
HARGE 
building » CHeae 


HEAP 


lise 
of Radio 


Mustrated 
OMponenr 
O0ls, Xacto Tools, 


Feceivers 


S Ww 
Oldering lrons oe 
’ Cc. 


you CAN'T G 


core cours . 
> od cols 

at 

190 , 


e 
550 
sc 


SPECIAL OFFER 
G.E.C. & B.T.H. 


GERMANIUM CRYSTAL 
DIODES 


1. each 


Postage 24d. 
Diagrams and three Crystal Set Circuits 
Free 
A large purchase of these fully 
GUARANTEED diodes from the 
manufacturers enables us to make this 
attractive offer 


POST RADIO SUPPLIES 
33 Bourne Gardens, London, E.4 


ESIGNS engineer.—There is a vacancy 
designer of maxnetic recording equipa 
the Domestic Electronics Division 
a numoer of intereting pro ects « 
giving scope for inveniive abi ity 
who have know edge of elect 
imterest in small mechanism 
commensurate with abi ity | 
will be seen by the Chief 
first instance, giving ful 
Dept... E.M.1 Tad. Blyth Rd 


AINS RADIO have vacancie in 
development department fo men 
good knowledge of radio and television ci 
and their practical app.ication 
include the design and constru 
and television receiver and 
should prove very interesting to 
flair for experimentation: good 
sive stafl positions.—iease apply 
sonne! Manager, Mains Radio Oramophones 
Lid., 359, Manchester Rd., Bradford, 5. (4455 
IEMENS BROIHERS & t 
} vacancies in their latx 
| for assigtant eng neers t« 
} tal work on electronics 
| distance telephony; the 
|} chunnel carrier current 
over long distance 
| in addition 
| field trials for such 
opportunities for short pe 
experience and young 
o>}tain overseas installation experience 
THE laboratories are also engaged on 
fevelopment of specialised carrie current 
minal equipment for use with submarine 
ems employing submersed repeaiers 
rities are available for dealin 
nechanical design, the physica! prir 
omponent design and the miniat 
equipment 
THERE are vacancies for young engineers 
wish to take up sales and yject 
work involving commercial as 
requirements: this work neces 
af laboratory training before 
overseas trave 
APPLICANTS should 
Certificate or higher qualificathin, experience 
in the maintenance of multi-channel carrier 
te'enhone or telegraph equipment an advantage 
APPLY Siemens Brothers & Co., Lid... Ref 
4/11. Woolwich 1 {4377 


ANADA needs electronic engineers. Mes 
surement Engineering Ltd wit 
ing business tn electronic instrument 
generous salary, excellent pros ts 
man capable of starting and tak 
a section to handle magnetic amp 
Applicants must be Phys or Eng. graduates with 
several years industrial exper ence 
two years on magnetic amplifiers 
is Ontario, within easy reach of 
and Ottawa Interviews London 
Box 2059 
N Electronic or Electrical Engineer 
tween the ages of 25 and 55 years 
degree standard, is required to take charge of 
the engineering department of a 
engaged in the manufacture of frequency con 
trol equipment The successful applicant wil 
be responsible for the design and specification 
of al! new items, as well as routine engineering 
roblems The position offers a wide scope 
OF @ person possessing the necessary technica 
| qualifications and initiative to expand the 
| work along numerous channels 
| LIVING accommodstion can be made availabie 
to the successful applicant 
| APPLY in writing to the Personnel Manager 
| Standard Telephones & Cables, Lid., Crysta 
| Pactory, Harlow, Essex (4466 
N electronic or electrical engineer 
standard is required to take 
engineering department in 4 tactory 
part of a large organisation engaged 
manufacture of all branches of communicatio 
equipment The successful applicant will be 
responsible for engineering development. design 
and specification of all new items, as well a 
| routine engineering problems The wide field 
| of work to covered offers considerable oppor 
| tunity for advancement. Living accommoda 
| tion for single or married persons can be made 
| available 
| BOX W., R2417, A.K. Advg., 2128, Shaftesbur 
Ave.. London, W.C.2 (44% 
ATIONAL INSTITUTE FOR MEDICAI 
RESEARCH, The Ridgeway Mill Hi 
requires an assistant for the instrument 
laboratory, min. qual GCE. ordinary 
with passes in Engi) athema 
experience fuction 
experimental apparatus ar 
of electronics are desirab 
+London weighting of & 
age; 5 weeks holida with 
superannuated pst after probe 
excellent cond tions App'y in 
Administrative Officer at above address (9 ote 


re ’ 4%ai 
Tt Bagineese are required by a Leading 

Midiands manufacturer for (1) Testing 
and Pault-Pinding on Radar Units end cther 
Electronic (2) Conatr 
maintenance Equipmer ‘3 
and Pault-Pinding on domestic Radic 
vision Receivers rogreasi ve 

a wide range t tes and 

be made not only experience 
on ability to respond further ¢ 
bervice technicians are particula 
Applicants should write. giving details of car 
to date and sila expected to the Personne 
Manager (Ref. GLB). Box 254 4426 


have Ordinary Nationa 


(England) 
{45 


{ degree 


62! ROMFORD ROAD , LONDON. € 12 
CWO ona COD * TEL: GRA 6677 


RADIO-GRAM CHASSIS 
29 9, including Speaker 
S-vaive s het, 3 w band A.C. mains, com 
plete but less valves and dial All used 
tested, guaranteed. P.& P.46 Drawings 
2:6 or free with order. Knobs 1/6 a set 
extra. Complete with valves, 97/6. 


RADIO CHASSIS. 7%. Ac. of 
Universal, s het receivers. Less valves and 
dial, and electrolytics, otherwise believed 
to be in working order 

Note:—Our Bin. M.E. Speaker fits some of 
these sets We match on request with 
order, P.& P36 


RADIO CHASSIS. 149. As above with 
}-band coil packs, 465 |.P.s All used 
bargains. P.& P 6 


SPEAKERS. 
or with O.P 
guaranteed 


12.9. Bin. sed. P.M. 3-5 ohms 
trans., 146. Used, cested 
Post 1/9 


SPEAKERS. 29. Bin. M.E. field, | k 
2k. or 5 k. ohms, With OP. crans., 49 
Used, tested, guaranteed. Post | 9 


V.H.F. 1124 RECEIVER 
6 valves Ex-W.D Good condition 
6 channel switching. Receives T.V. sound 
police, fire and amateurs. 30.5 to 40 Meise 
LF 7 Me's Post 26 Drawings and 


conversion data free with each set 


V.H.F. 1125 SET. 79. New and boxed 
Thes licele set is a V.H.F. receiver, requires 
modification to put it into service 
plete with valves. Post 2/3 


RF. UNIT 24. 1246, 
Tuning 20-30 Mc/s 


Post 2/- 


176. With 


Com 


New and packed 
including 3 valves 


T.Vv. TUBES AND T.V. CHASSIS. 
We hope to accept your further orders 
this month, after we have completed your 
overwhelming response to previous ads 
We are sorry for the past delay in despatch 


O.P. TRANSFORMERS. 1/9. Salvage, 
used, tested, guaranteed, Std. size. Post 
9d. Sample will convince you 


1-GANG CONDENSERS. 2/9. Sed 
size .0005 used, tested. Also 3 gang at 2:9 
Post 9d 


if TRANSFORMERS. 24 
465 kcis. Post od 


MAINS TRANSFORMER. 99 
0 v. 7 
Post 2 - 


PAIR 


350.0 


2 heater windings. 6 v. and 5 v 


MAINS TRANSFORMER. 59. 150.0 
350, |\2 v. + 4. Primary 100, 120, 200, 250, 
Make ideal auto. trans. Post 2 


MAINS TRANSFORMER. 39. 150-0 
350, 4 v. + 4 v., primary 200.250 tested, 
Post 2 

H.T. BATTERIES. % voles, 4/9. Made 
from our I2 vole batts. at 9d each, or 8 
for 4/9. Post | 
AMPLIFIERS. 57/6. 


A.C. or universal, 3 valve 


AMPLIFIERS. 776 


4 valve, universal only 


AMPLIFIERS. 97/6. 
5 valve, with pre-amp 
Post 3/6. A.C. only 


2 DROPPERS 
post 


TV CONDENSERS. 
120 m.1.d. + 64m.4 


guaranteed 


4 watts 
Post 26 


output 


7 watts output 
Post 2/4 


10 watts output 


stage, 3 controls 


750 ohms. 1,6, including 


124. 
350 volts 


Electrolyric 


P&P. I 
MORSE KEY TAPPERS. |)-. Post id 


LIFE JACKET LAMPS. 94 
with lead and clip 
fic, 9d extra. Post 6d 


complete 
U2 batt. and bulb to 


Send 244 stamp for complete catalogue 
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PRE-SET CONTROL LOCK 


Designed * 
eet potention 


the spindles 


of pre 


7s; 
| VF 


tere of trimuners 
wat rotet 
gO y) 


L ——) 
‘ 
ee 
Se 
end for leaflet | 2 


SUTTON COLDFIELD ELECTRICAL ENGINEERS 
Cliften Street, Sutton Coldfield. ‘phone: SUT. 5666 
— 


Kit of parts for the simple 
construction of a first class Tape 
Deck 


se 
with 


Comprising of 
machined components every nut and 
bolt and full instructions for building a high- 
quality 2-speed Tape Deck Very compact, 
tlimn. x gin taking 600ft. reels Twin 
track recording with the very latest type 
Fidelity Ferroxcube heads (30-—12,000 
7}in.). High-speed capstan, precision 
balanced flywheel, ball bearing pressure 
roller remarkable freedom from 
Ficced with the latest Collaro con 


complete accurately 


iving 
wow 
stant speed motor 


Price £7 10 0 
e&. W. A. 
166, WARBRECK DRIVE, SLACKPOOL 


SS 


RADIO = & TELEVISION COMPONENTS 


wi ets 4 PROMP'! —_——* 
ORDER SERVI 
OVIEWMASTER’ & TELE KING” specialists 


Easy terms avoilable Stamp (only) for lists 


JAMES H. MARTIN & CO., 


FINSTHWAITE, NEWBY BRIDGE, 
ULVERSTON, LANGS. 


THE 


Dust Bug” | 
AUTOMATIC GRAMOPHONE RECORD CLEANER | 


ATENT APPLIRD FOR 
WATTS 


rund Recor 


From Cecil :. 
Consultant and - 
Oakleigh Grange, High Cross, nr 


Or y 


ding and Keproduction 
Uckfield 
ur local dealer 


Price 18/6, plus 6/2 purchase tax 


Sussex 


Leads the world in 
TAPE RECORDING 


for details the world's 
advanced Units and 
Recorders 


ot 
Tape 
contact 


most 
Tape 


VERDIK 


6 RUPERT COURT 


SALES LTD. 
WARPDOUR ST. LONDON, W i 
Gerrard 8266 


| systems, 


| experience of 


Wire.ess Wor_p 


CIENCE greduate, aged 21-26 years, require 
in Tolworth, Surrey area, for investig 
and development work on ceramics dielect 
sound electrical knowledge «¢ssentia 
perience in this field an advantage 
tion will be given to man not yet qualified 
who in‘ends to do s0.—-Box 2847 4 
RAFPTSMEN for Radio and Television 
vice required at Shrewsbury and 
districts; applicants must be fu experienced 
in the repair and maintenance 
radio and television receivers; 
r hour 
Electricity f | 4 
gton, Shrewsbury ella. tence ae — on 
y +-VALVE QUALITY AMPLIFIERS 
_ oF 3-4 wet. 16 $.W.G. al. chass.; neg. {dbk.; 
electronic equipment, com vol. and tone controls; A.C. 200-250 v.; 
television and/or light elect voltage panel; 2-40) spkr socket: new comp. 
engineering. London area, the positions and PLAYING TESTED; B7g 64 x 5 x 4}in., 
(A216 


Spring Gar ens, Ditherin 


ENIOR and 
quired for interesting 


junior de 


fer ample scope and opportunity for « 
advancement INT. OCT. 9 =x 6 x 4hin., 
Carr. 2/6 either 
EK.E., 47, 


£3/19 6. 

model and state type P.U 
Arksey Lane, Bentley, 

Doncaster. 


giving full details 


ELEPHONE engineers 

don company manufacturt: 
ation equipmen 
section for (a) engin 
(Db) engineers 
publications. (c) instructing 
me | customers’ engineers; should have 
knowledge of carrier telephone and VP tele 
canteen and sports club 
pensionable staff posts; state age 
tions «@ experience.—Box 2287 

ELLING & LEE Ltd wish to engage «a 

young graduate electronics engineer with 
P. receiver layout and circuit 
design, the work being in connection with the 
development of measurement apparatus for 
their television serial laboratory, and com 
munal broadcast and television amplifiers 
British nationality e contributory pen 
sion scheme.—App! (which w 
treated in confidence) stating age, expe 
and salary required, to the Secretary 
Cambridge Rd., En 


eid, Middlesex 
RAUGHTSMEN.—An expanding producti 
programme has create’ a number of 
cles for mechanical desianers, senior dau 
men and detail draughtsamen, situated 
Midlands; the work involves the 
neering of electronic apparatus f{ 
contracts and of domestic 
equipment.—-Applicants 
work, with or witho 
vited to apply. giving P 
salary expected to the Peson nel 
GLB.), Box 2458 
ABORATORY ‘Tiechnician (Physics 
ary re (University of London 
d,, 


ye) giaasblowing. fecture "dem sy |) AR. 5206 (STR 16/17) EQUIPMENTS 


BRASS, COPPER, DURAL, 
ALUMINIUM, BRONZE 
ROD, BAR, SHEET, TUBE, STRIP, WIRE 
3,000 STANDARD STOCK SIZES 
Ne Quantity too Small List on application 

H. ew & Co., Ltd. 


6 Chesham Piece , St ane 3463 
ALSO AT ifahibos: BIRMINGHAM, 
MANCHESTER, LEEDS 


good 


Great 


CASTO 
INTER-COM & 
SOUND Quéisons 


BRIGHTON TERRACE. LONDON .S W9 
Phone BRixton 496! 


Manager (Re (3 lines) 
. 


duties 
ene 


re giassbl wing 
assistance 
ability on 
possible ., +40 
review at £415 18 London 
£350 according ®, pension 
weeks minimum | 
only to mogistrer. stat r 
experience and pre ’ , 
Tu GENERAL ELEC rRic 
Lane, Allesiey vent ry 
anical development 
draughtsmen and 4 
experience of radar 
m guided weapons 
yuired, senior and 
ment engineer partic 
microwave and pul 
cording to age. qual 
| the ny letter, stating 
he Personnel Manager, Ref. R.O 
i TELEGRAPH CONDENSER C 
invite 


netallations 


Send your enquiries 1 


AVIONICS LIMITED 


Croydon Airport, Tel. Croydon 5791, 4383, 7744 
Grams: Aeradio Croydon 


€ separate 


Co 


engineers 
aughtsmen 

type equipments 
and like projects 


CROYDON TRANSFORMERS 
C.R.T. ISOLATION TRANSFORMERS 
Ratio 1-1 26 giving | f boost on Secon. 
it 7/6; 10.8 voit 

Low leakag’ windings 

Mains input 200/250 volts. Multi output 
73-10 and 15 volta Input has two tapes 
t applications from engineers fully which increase output volte by 26% and 60%, 15/- 

rienced in radio and television desigr | bh. Low leakage winding 

hief Developmet ut an gineer in development For ase with 2 volt Pubes with falling emiasior 

printed circuits fications at 50 volts. Output 9-24-24-2% ‘ 

M.1E.E. standard Th § pos tion 12/6 ea — Low leakage windings 


for the right man whi Vieaae add post 
W. Groydon, THO 1665 


ularly 
appl 


fication 


ations 
and exper 
age and experience 


200 te at 


initiating and follow ng =2, Pawsons | Re. 

cluding contact with 

tion acheme.—Write giv 

fications and experience 

quired 

North Acton 
LECTRONIC Engir 

on guided 


wers 
weapons 
‘ 


are required f 
by 


METER 
REPAIR 
SERVICE 


ALL TYPES and MAKES 
Single and Multi-Range 


METERS SUPPLIED FROM STOCK OR 
CONVERTED TO ANY RANGE 


tronics experience 

Porces, preferabls 

Assistants with sin e 

quired, preferably with < 

ance available to successfu 

resident in the Greater ls 

ions giving full de 

qualifications to Dept. C.P.8 

WC2. quoting Ref 245 

SENTOR design and deve lopme ent 

required for we 

nm connection with 

mechanical develo 

and associated eq 

ample opportunity for advar cement 

modern iaboratory the ositions are 

nent and the commenci 

accordance with experie 

on “4 enerous anc progre 

or Cc Please reply, in 
articulars, to + Personnel 
"leasey Co., Lid loarage Lane 


app 
ndon ar 
of 


Phone for immediate service 
THE ELECTRICAL INSTRUMENT 
REPAIR SERVICE 
329 Kilturn Lane, Londen, W.9 


Tel LADobroke 4168 


confidence 
Man ager. 


hy 


May, 1955 


St NDARD TELEPHONES & CABLES, Ltd., 
Corporation Rd., Newport, Mon, have 6 
vacancy their transmission laboratory for 
an engineer to work on the development of 
testing apparatus employing transistors; excei- 
lent pocseantty for a qualified physicist or 
mathematician interested in the application of 
semi-conductors; previous experience is desir- 
able it not essential.—Apply, giving details 
of qualifications, experience and salary required, 
to the Personne) Manager. 4456 
Sl assistant experimenta! 
Research B6tation, 
Berks, acting 
technical adio 
development; qualifications 
nysics w electrical engineering; minimum, 
G.C.E. (advanced level) in two scientific sub- 
jects, or equivalent, candidates over 22 would 
normally be expected to have 
HNC. or equivalent: some knowl 
perience of radio research or 
nec essary and ability to read technien! 
and German an advantage; —— annual 
remuner ration for a 45% hour week, m £2 
(age 18)-—-£659, women, £297 (a ed ig) ” 556 
Pplication forms from ss . lw? 
and Scientific Register (K), Kis 
don, 5.W.1, quoting ALia/Sa Closing Rr} 
13 ay 55 


T SHNICAL 
for British 
British co apan 


1e 
scientific 
research 


sales/service man 
West African branc bes of 
distributing domestic 
receivers, radiotelephone equipment, 
intercommunication telephones, domestic and 
commercial refrigerators, air conditioners. 
equipment; good technical 
essential refrigeration 
famillarisation course arra 
manufacturers prior to depar 
first-class assage ped —_ 
leave 


ground 
desirable 
U.K 


aiter 
approximately Nsion 
scheme; apply 
(preferably between 
married or single, full details yn, quali 
fications, national service and business experi- 
ence, original references should not be sent.— 
Apply T. 8. D., x 1134. (4489 
URPHY RADIO, Ltd., have vacancies in 
the Electronics Division Laboratories for 
ualified engineers to design and develop the 
toi wing: 1. V.H and HP 
Airborne and Ground 
radar equipment 3 Computing devices and 
servo systems 4. Nucleonic equipment and 
measuring instruments. 5. Transistors. The 
salary range is £600-£1,000 _ per 
jepending upon experience 
are available to engineers of H.N.C. 
equivaient having less ee 
range being £450-£650 ood 
These vacancies are at Welwyn yarden 2 Oity 
but one or two vacancies of a similar nature 
are available at the Ruislip Works.Applica- 
tions, giving age, full details of qualifica 
experience and salary roqpiced, should be for- 
to Personnel partment, Mur 
Ltd., Welwyn Garden City. { 
B. PULLIN & Co., Ltd., invite experienced 
electronic engineers to apply for a vacant 
post in the company’s electronic development 
division; applicants should possess an 
degree or equivalent qualifications, and Fr 
have had several years experience tt 
velopment of electronic circuits, ores Seoey 
cluding work on electrical ye nd magnetic 
amplifiers the post is of a senior end perman- 
ent nature, it offers excellent prospects in a 
recently created and aw laboratory, and 
the work calls ree 
individual technical “res 
tive a commensurate sa 
tributory pension scheme, cantee: 
tiona! faciliti applications will _ treated as 
confidentia should 7. made rt writing 
stating full @etai to a 
Electron Development Division, lin 
& Co,, Ltd., Phaenix Works, Great 
Brentford, Middlesex 
MiNISTRY of Supply requires technical 
authors at Chessington (also for posts (b) 
at Farnborough and Malvern), for publications 
dealing with al) aspects 
electro-mechanical ulpment to 
guided weapons & BN aie tele-mechanics 
and radio (Ref A). (b) elirborne/ground 
electronic jn A. Sein io 
munications, radio/radar control, 
navigation or guided weapons (Ref. 
(c) aircraft ine_ruments, train 7, Ay 
photographic equipment (Ref. D89/5A); (d 
craft electrical, instrument and radio ins 
tions or ground servicin 
(Ret D90/5A); quali ge 3 
British parents; 
renticeship or ailvalent with A AMG 
Rech E. or E.E. or Cc. or 
O.N.C. or equivalent; “Saeed # (a) de- 
velopment or operation and maintenance of 
equipment concerned, and for guided 


tions equipment 2 


soupived | 
| radio and radar installations employed 
| Royal Air 
radio beck. | 


free fur- | 


- —_ 
in own ws “stat ng age | 
21 > whether | & 


Communica- | 
| Engineering, 
2467/10 


Wrretess WorLp 


RITISH OVERSEAS AIRWAYS CORPORA- 
ON require engineers for the overhaul 

and maintenance of flight simulators in their 
Central «, Unit, near London Airport; 
aguyeonte should have a thorough knowledge 
electronic techniques; practica. experience in 
the maintenance of analog computors, aircraft 


system covering 
‘according to qualifica- 
Dp. ann., lus approx 
ications to addressed 
mest), B.0.A.C., London 


are invitec to 

sition where energy, initia 

will be well rewarded; the work 

othe development of television circuits 

pon Jy design of components for large scale 

roduction; experience of television receiver 

es is required in respect to means of 
scan: and focussing or the design of R.F 

and I.F circuits; the position is a permanent 

one which offers scope for advancement to a 

senior position; the commencing salary will be 

in accordance with experience, based on a 
enerous and progressive scale.--Write, givi 

cone to the Personne 

Company, Ltd Wore, 

447 


uire experimental officers 
Ruislip, Middlesex, for 
duties concerned with 
in the 
ree; duties include technica! in 
vestigations in existing systems, 
measurements, design of modifications 
development ancillary equipment 
periods of duty overseas may be 
uals., minimum of Higher School 
Science) or equivalent; some 
communications systems or 
salary within range 
forms from MLNS 
Register (K) 26, 
» quoting D 112/5A, 


IR MINISTRY require acientific 
at R.A.P. Station near 

. for operational research 

studies and development 

id of communications and 
qualifications, First or 
gree in Physics or 
+, pemralons 


and 
short 
necessary 
Certificate 


radar control is 
£735-£900 
Technical 
King 8&t 
closing date 
14458 


officer 
Maiden- 
duties 
work in 
general elec- 
Second Class 
Electrical 
salary within range 
fai st unestablished with pom 
sibilities of establishment through the tvil 
Service Commission for successful candidate 
whilst remaining under age 41; opportunities 
for promotion to higher grade posts on staff of 
Scientific Adviser to at Ministry -Ap yoprion 
from a 


forms, yoy jis 
Teehnice and fentifie Reg! ater (KK), 26 
Closing date 15 May 


. London, 8.W.1 
Cc A B L E CHEAPER IN 
SMALL COILS 
No cot] ander 25 yds. aniess requested. Al! prices per « 
100-94. lot. Lees supplied, add 5 
Twin Fiat. 1/044 0-809 


Plastic is a6 
ingle V.LR 


EARTH WIRE 7/079 anne on 10'- « 
fiend for lists of other cables, flexes, wiring accem 
surplus ewitch and fuse gear, (We boy surplus electrical 
tema, send details.) Add part carriage to 
DISTRIBUTING on w), 
_ ae 


Rubber 


emall orders please 


601 Green 


AUTOMATIC (TIME) SWITCHES 


New and reconditioned 15 day clockwork 
and electric switches 


from 35 le 


Send S.A.E. for illustrated details to 
DONOHOE (TIMERS) GEORGE STREET 
NORTH SHIELDS, NORTHUMBERLAND 


PRECISION RESISTORS 


Wirewound to 1", accuracy, 
between 1 and 1,000 ohms. 2/6d 

Set of twelve Resistance Box Standards 
to cover 1 to 1,110 ohms in 1 ohm steps, 
accuracy 1%, wirewound, 27/- per set 


R. MASSEY, 25, DOMINION AVE., LEEDS, 7 


any value 


knowledge of servo-mechanisms and electron 


devices desirable posts (b) deve 

operation and maintenance of radio equip sent: 
posts (c) electrical and mechanica! instruments 
particularly for aircraft, apprenticeship in in 
strument making preferred. posts (d) appro- 
priate experience; except for (c) experience of 
writing or editing technica! publications advan- 
tageous: vacancies in three grades at sslartes 
between £645 and £1,015 

qualifications ° 
to compete for establishment may arise 
APPLICATION forms from M.L.N&., Technical 
and Sc varee = (K), 26, King 8t., Lon- 


don, 8.W quot ceed reference. 
closing date May ise . (4408 


Cape 25 


AUDIO AMPLIFIER for 


or with « 
CAPE FOUR STAGE PREAMPLIFIER forming « 
high fidelity reprodecer which ets « new standard 


of performance. 
AMPLIFIER 225 PREAMPLIFIERS from £10. 


the acoustics laboratory 


won 74261 


| by 15 May 


field | 


experience of | 


| terms, 


| Lane, London 


| Hudson's 


| & ment Peaks for 


meter 


165 


Rs! (Meteorological) Technicians poqutred 
teorologica! Office. lifications 

of radio and radar end ex 
of radar 

oscilloscopes. Successful 
nited Kingdom and over 
seas. Commencing London salary £467/10 at 
age 25 or over, rising annually to £565, subject 
to deductions for each year below age 25, Pro 
vinctal salary £20 * £30 lower; overtime 
night oy, allowance, ete.—Apply at any Em 
ployment Exchange, quoting Borough 6861 reac? 
at 

ESEARCH assistant (male) required for 
research on the reactions of fish to water 

at different temperatures; work (in London) 
includes development, operation and main- 


Basic 


equipment, inciudi 
applicants serve in 


| tenance of electrical) and photographic record- 


degree in mathematics or science 
preferred, practical knowledge of electricity 
required; salary of assistant experimental 
oMcer starting, according age and qualifica 
tions, between £290 and £520; pension scheme 
—Appl lications, with particulars education 
qualifications, national service, experience and 
addresses of two referees, to the Director 
Preshwater Biological Association, The Ferry 
House, Far Sawrey, Ambleside, Westmorland 

(4445 


SITUATIONS WANTED 
ELEVISION and radio engineer seeks poa! 
tion abroad, 24 years’ experience, age 41 
and married; accept maximum responsibility 
(4418 


ing apparatus 


Box 2468 
TECHNICAL TRAINING 
EARN it as you do it-—we provide practical 
equipment combined with instruction in 
television, electricity, mechanics, chemis 
hotography, etc.-Write for full details to 
Institutes, Dept. WW.47, London 


radio 
try 


E.M 


ITY and Guilds 
Pass—No Fee " 
For full 
branches of 


our aT pa, 
Bi {Dept 


ran We 
TUITION 
OTHING succeeds like success! What we 
have done a thousand times we can do again 
for you—ecece the B.N.P.8. advt. page 146, (0172 
IRELESS operating; attendance and posta! 
courses.—Stamp for reply to Manager, The 
Wireless School, Manor Gdns., London, N 7, 
ULL-TIME_ courses for PMG Certs 
C.GLA. Telecommunications, Radar Main 
tenance Cert. and B.8c.(Eng.); prospectus free 
Technical College, Hull fori 
EE the world as a Radio Officer Bhort 
x training period—iow fees Scholarships 
avallianie boarding and day students 
Bend 24 stamp for prospectus. Wireless Col 
lege, Colwyn y {Oo1# 
M.1 Mech E A.M Brit 1 RE City 
Guilds, ete., on “No 
over 95% succtesses.or 
Exams and courses tn al!) branches of Engineer 
ing, Building, “4, write for 144-page Hand 
book Free: Wt (Dept. 5878), 29, Wrights 
0118 
T'/¥ & ate AMBrHIRE., City & 
Guilds, K.T.E.B. Cert., etc... on “ No Pass 
Pee terms; ores F vom. successes —De- 
tails of Exams. and raining Courses 
all branches of Reale and T/V. write for 
144-page Handbook—Pree, BIET. (De 
Se7A), 29 Wright's Lane, London, W8 fore 
HE Institute of Practica! Radio Engineers 
have avaliable home study courses in every 
phase of tadio and television engineering, 
Specialising in the practical training of appren 
tie’s in the retail trade, enrolments limi fees 
moderate.The myliabus of Instructions! Text 
may be obtained yo free from the Secretar 
IP RE... Fairfiel House, 20. Pairfield Rt 
Crouch End. London 
Brochure 


etc.) 
95% 


(Electrical, 
terms over 
details of modern 
Electrical Technology send 
handbook, free and post 
S88A). 29. Wright's 


(oo#a 
Home 
and 
the 
the 
B 


Saw details of 
in Radio evision 
electronics, courses for 
enthusiast, or for those aiming at 
AM.BritiR.B., City and Guilds T.£.B., 
and other professional examinations, train with 
the College operated by Britain's largest 
tronics organisation, moderate fees 
E.M.1. Institutes, Dept. WW.28, I 


IRELESS telegraphy —Merchant Navy 
offers to youths 16 upwards after quali 
fication, lucrative positions as radio officers 
Apply British School of Telegraphy, 
ham Rd., 6.W.9. (Pst. 1906) Recog 
Ministry of Education, moderate foor 
equipment, day and evening tuition: also postal 
ourses in theory of wireless telegraphy for 
PMG Certs and) Amateur Transmitting 
Licence {0124 
800 {NST RAYS TIONS. ere 
IREL rid,”’ 1946 to 1951 and 
ae Offers Dart “e whole 
2667 
ALLING 
AR.RL 


amateur radio enthusiasts 
Handbook, 51/6 post free, 
Technical Bookshop. New 


Birmingham 
AC numbers “ Wireless World,” 
volumes; 1942-5 odd 


1941 bound 
offers.—45 Trafalgar 
(44 


verfect condition 

Birkdale. Lancs 

VPRE. technical ublications, 5,500 
uperheterodynes, 5/9. post 

free. data for constructing TV seria! strength 

7/6, sample copy “ The Practica! Radio 

gineer,"’ quarterly publication of the Institute 


; eh sqemineues data, 1/--— 
~~ LPR, . Fairfield London, N44 
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l th Radiocrait, Lt 
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Bo 
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sons Surplus 


Birmingham & 
BK. Partne 
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Boulton Imhof, Aif 


Internationa 
on Motor & Elect 


Kenroy, Ltd 
Kevawitch Oo., The 
Koskie, B 


o Compounds 
British 
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‘ 
E. 
¢ 


Lockwood & 
Lowther Mie 
lL. R Supply 
traphone 
yons Radi 


pe Kleetroph I Me 
hafley 


Cabi ne 
} l 


Magnetic 


Coventry 
Cranatem 
Creyaqua 


versity E lectri 


ern Radio 
wilt Lid 


Developmer 


Electro th i A 9 ator? 
Blectro-A : e ' dae . { 1 & Weaire 


ne 


Printed to Great 
World can be volta 
Service Lid Gerd 


frit or ’ ' a n, 8 wa Paris G ' ndc ' 
" . . akapa: The Wm. Daw 


aT The loternationa! Sews 


Wirecess WorLp 


Soon after the turn of the century a new word appeared at 
Somerset House. There, for the first time in the Register of Com- 
panies, appeared the word “Condenser”. The first Company in 
Britain — perhaps in the world —to use it as part of its name was 


The Telegraph Condenser Co. Ltd. 


During its long history, T.C.C. has been credited with many 
famous ‘ firsts ’ — indeed, pioneering is an essential part of its policy. 
And now comes T.C.C, leadership in the new field of Printed Circuits 

- destined, we believe, to change drastically many of the basic manu- 


facturing processes in Radio, T/V and Instrumentation. 


by 


Engineers wishing to keep abreast of 
these fast moving developments are invited 
to register thar names with us to recerve 
our Techmcal Bulletins. Manufacturers 
should apply to our Special Products 


Division for details of service available, 


THE TELEGRAPH CONDENSER CO. LTD 


SPECIAL PRODUCTS DIVISION North Acton 


London W3 


Tel: ACOrn 0061 


Wireless World 


AT THE 


GED 
vi 0 SHOW 


NORTHERN RA DI 


_ AN EXHIBITION OF 


EFFICIENT 
SOLDERING 
BY FERRANTI 
OPERATIVES 
USING 


At the Northern Radio Show this year Ferranti 
Ltd. are co-operating with Multicore Solders Ltd 
to show an absorbing demonstration of precision 
factory conditions. Ferranti 


soldering under 


strips on 


operatives will assemble and solder LI 
later be 


the Multicore Stand units will 
incorporated in Ferranti Combined Band | and 
3 T/V Receivers at the Ferranti factory 


These 


7 ib. REELS 


te owe Solder is availat 

alloy 1ominal 7 It c t 
us It ipproved by A.D 
A.R.B., D.T.D. 599, R.C.S, 1,000 and 
ertinent U.S.A 
Multic« 


from 16 


GPO 
meets all Federal 


s. Ersin 


even gauges 


re Solder is also 
» 34 6.weg. on 
reels 


Bib wire STRIPPER 
AND CUTTER 


These sturdy nickel plated tool 


nicking the wire it wires 
extruded twin flex T? 
hicknesses by the tur 

ne and can easily be « 
hour 7 time and 
efficiency with which wires 


1/6 each (subject) 


above: An operative from Ferranti Lid. soldering LF. strips 

corporation in Ferranti Combined Band I and 3 Receivers 
Ferranti Ltd., in common with other leading 
manufacturers in the Radio 
Industry, insist upon Ersin Multicore Solder for 
all electrical connections because they know that 
they can rely upon its unfailing characteristics. 
Every the same high quality 
that ensure faultless, trouble-free soldering. 


and Electronic 


batch is the same 


Bib RecorDING TAPE SPLICER 


Mark Il Bib 
ape Splicer the 
the easy lift 
m the same 
usy removal of the jointed tape. These improve- 
‘ easier and quicker jointing of tapes. Price 18/6 
\). If you have already bought an early model we will gladly 
Post it to us with stamps or P.O. value 2/- and 
ide your name and address 


SIZE 1 CARTON 


ize for service engineers 
usiast The solder is conveni- 
required through a hole in the 


jeal 


n and 
veled 5/- CARTONS (SUBJECT) 
” Ail 
TinLead 5.W.G anal derived 
60 40 21 feet 
60 40 55 feet 
40 60 19 feet 
40 60 38 few 


atalogue 
Ref. No 
Cc 16014 
Cc 16018 
Cc 14013 
Cc 14016 


MULTICORE SOLDERS LTD * MULTICORE WORKS 


‘ HEMEL HEMPSTEAD © HERTS (BOXMOOR 3636) 


